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The % watt resistor so in demand 
it’s been restricted to critical 


military applications 
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Voltmeter Multipliers « Boron & 
Deposited Carbon Precistors « 
insulated Composition Resistors« 
Power Resistors + Controls and 
Potentiometers + Low Wattage 
Wire Wounds+Germanium Diodes 


Precision Wire Wounds « Ultra HF 
and Hi-Voitage Resistors « Seleni. 
um Rectifiers + Insulated Chokes 
@ Hermetic Sealing Terminals 


OUTSTANDING FEATURES 


30% lower in weight and 25% smaller 
in diameter than IRC's famous TYPE BTS 


Wide range of resistance values—82 
ohms to 22 megohms 


Excellent protection against humidity 
and temperature effects 


Good temperature, frequency, and load 
life characteristics 


INTERNATIONAL RESISTANCE CO 
Dept 342, 401 N. Broad S$1., Philadelphia 8, Pa 


In Canada: International Resistance Co., Ltd 


Toronto, Licensee 
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TYPE BIR Resistor 

Name 

Company 


Address 


City 3 _ State 





NUCLEONICS 


MAY + 1956 


Vol. 14, Ne. 5 


H. W. MATEER, Publisher 
JEROME D. LUNTZ, Editor 


James J. Dutton, Acting Managing Editor 
Danie! |. Cooper, Associate Editor 
Thomas L. Cramer, Assistant Editor 

John E. Kenton, News Editor 

R. Hobart Ellis, Jr., Assistant Editor 
Nancy Purves Case, Production Editor 
Carol Williamson, Editorial Assistant 
Patricia Simons, Editorial Assistant 

Harry Phillips, Art Director 


Roy Thompsen, Assistant Art Director 


G. B. Bryant, Jr., Chief, Washington Office 


W. Gilmour, Washington Office 


John Wilhelm, Chief, World News Staff 
London— William J. Coughlin 
Paris—Helen Avati 
Bonn-—Gerald W. Schroder 
Tokyo—Dan Kurzman 
Rio de Janeiro—Peter Weaver 
Mexico City—Jack Kearney 
Melbourne—Alicja Grobtuch 


KEITH HENNEY, Consulting Editor 


GBP 


WALLACE B. BLOOD, Manager 


R. S. Quint, Buyers’ Guide Manager 
Frank H. Ward, Business Manager 
Philip H. Hubbard, Jr., New York 
Philip H. Hubbard, Jr., New England 
James T. Hauptli, Philadelphia 


C. D. Wardner, B. Winner, W. Luce, Chicago 


Henry M. Shaw, Cleveland 

T. H. Carmody, R. C. Alcorn, San Francisco 
Carl W. Dysinger, Los Angeles 

William Kearns, Atlanta 

G. L. Jones, D. Billian, Dallas 

Herbert Lagler, London 


J. E. Blackburn, Jr., Director of Circulation 


APPLYING RADIATION IN INDUSTRY ....... 


A NUCLEONICS Special Report 


Research . vi ie alteiaie ons 


Radioisotopes —Versatile Research Tools (42), Measuring Adsorption of Cos 
metics (43 


Peay Pe 06s Sisk dar ishewkieess 


Activation Analysis— What Can It Do for You? (46), Activation Shows Trace Meta 
Segregation (47), Measuring Trace Elements by Activation Analysis (48 


Industrial Mixing............00055 


lsotopes Solve Mixing Problems (50), Mixing in Surge Tanks and Stills 


We cc ccs cicdbccdabkakeunes 


industry Fights Wear With Isotopes (54), Tool- Wear Tests Speeded (55 


nei TNs sc cindscteesonataaeces 


improving Quantitative Analysis (58), Measuring the Active Ingredient in 


insecticide (6 


oeoeeereeeeee eee errr ene ee 


Radiation Measures Density (62), Designing a Beta Gage to Control! Cigarette 
Density (64), industrial Thickness Gages (66 


eles TNR 6 ncdccctédnctecdvbieededese se 


Following Large-Scale Processes (68), Tracing Catalysts in Refinery Crackers (69 


Outlook for a Nuclear Merchant Fleet... 


Handling Alpha-Active Pyrophoric Materials 
3—Glovebox-Atmosphere Control... 


R. KELMAN, W. D. WILKINSON, A. 8B, SHUCK, ond ®. ¢ GoeriZ 


CONTENTS Continued on Next Page 


About NUCLEONICS 


Dear Readers 


i personal letter aimed at those 
ind enthusiastic about working in 
don't like the idea of having 
6 one narrow phase lather 
ure of the development of the enti 
int an inside picture of what ke 
in the field are doing An 
of getting to know 1! 
in the field 
good Wi to get to do all th 
to work for NUCLEONICS 
few people have an appreciation 
wk for a technical journal like 
») take i crack at what ith be the in 
yr the excitement and satisfaction that « 
in editor 
to keep up with—and frequent 
field Within the limitations of secre: 
iow what happening where it 
doing it Not only do 
ctual information, but we've 


vyhat it all mean in other 





NUCLEONICS 


CONTENTS Continued 


NUCLEONICS (with which is 
Power’ and °'Atomi 
Vol. 14, Ne. 5 Published 
Graw-Hill Publishing Co., tnc., Executive, Editorial! 
Advertising and Subscription Offices; McGraw-Hill 
Building, 330 West 42nd Street, N.Y. 36, N.Y 
Publication Office, 212 East York St., York, Pe 
Entered as second class matter December 17, 1947 
in the Post Office at York, Pa., under the act of 
March 3, 1879. Copyright 1956 by McGraw-Hill 
Publishing Company, ine A 
Donald C. McGraw, 
Executive Vice President; 


Atomic 


956 


consolidated 
Moy 
monthly by the Me 


Engineering’) 


rights reserved 
Pay! 
Joseoh A 


john J 


President Montgomery 
Gerard Vice 
President and Treasurer, Cooke, Secretary 
Nelson Bond, Executive Vice President, Pub 
Division; Raiph 6. Smith, Vice President and Ed 
torial Director; Joseph H. Alien, Vice President and 
Director of Advertising Sales; J. E. Blackburn, Jr 
Vice President and Director of FoR 
SUBSCRIPTIONS, Nucleonics- Subscription 
Service, 330 West 42nd Street, New York 36, N. Y 
Orders must indicate company and position Al 
low one month for 
copy $.75 Subscription United States 
U. &. Possessions $8 for $12 for 2 
$16 for 3 years Canada $10 for | 
2 yeors, $20 for 3 
sphere countries and the Ph 
$16 for 2 years, $20 for 3 
$15 for | year, $25 for 2 

Member of Abc 


cations 


Circulation 


write to 


change of addres Price per 


rates and 
yeor years 
$16 for 


Hemi 


yeor 


years Other Western 

ippines $10 for 
All other coun 

years $30 fe 


ABP 


yeor 
years 
tries 


years Member of 


About NUCLEONICS (Continved) 


have our fingers on the 
industry 

To 
(Last 
miles 
(Last 


izations.) 


this, we 
staff veled 4] 
) We've got to init 
year, our staff visited 
We've 


people, (Last year 


do 
year, our 80) 
people 
120 organ 
touch 

ataft 
We' ve 
got to attend technical and industry 
(Last year tafl at 
And 
we've got to be active onal 
Last year tafi 
iffairs of at least a 


got to be in 
with our 
dealt with hundreds of people 

meetings. our 


tended dozens of meeting 
in protes 
society affairs our 
was involved in the 
half dozen societi« 
The purpose of all this getting around 
is to get background information fo 
self and staff orientation. It’s also to 
line up contributor articles that will 
serve our growing international reade! 


And 


writing of material for the magazine 


ship. some of us do our own 


Obviously, for us to be able to do a 


good job of covering such a broad 
and complex field as the nuclear energy 
industry, we've got to have a 


sional staff with the 


protes 
right background 


Each man is a specialist in some phase 


Cross Sections 


Three Ways to Increase Efficiency of Liquid Scintillators. . . 


C. A. ZIEGLER, H. H. SELIGER, and |. JAFFE 


Inexpensive, Rapid Automatic Recorder. . . 


R. B. RHODY, T. C. EVANS, and C. H. FORD 


Determination of Radiocesium in Fission-Product Mixtures. . . 


A Windowless Flow Counter for Paper Strips. . . 


Counting Efficiency for Np 


JOHN mM 


RICHARD B. HAHN and ROY O. BACKER 


Alpha-Spectra lon Chambers. . . 
U. FACCHINI and A. MALVICINI 


98 


LOWENSTEIN and PHILIP P. COHEN 


Improved Fallout Meter Using CdS... 101 


LAWRENCE RUBY 


Beta Rays... 102 


LEON WISH 


Nuclear Engineering 


for Water, Lucite, Furfural, and Expanded Plastic. . . 


ROUNDUP 
TECHNICAL ADVANCES 


of the field and has the respensibility 
for keeping in touch with that phase 
of the field in addition to being aware of 
the broader picture 

Thus, on NUCLEONICS at the mo 
ment phy 


we have two cists, one 


nuclear engineer, one chemist, one 


electrical engineer and a nontechnical 


man who handles our news and non 
technical feature coverage 

The technical people were all hired 
because of their technical backgrounds 
and not because they had had experi 
don’t 
Then 


(assuming they have 


ence as editors (although we 
turn our nose up at the latter 

once they join us 
the ability to 


formation clearly), we 


communicate in 
them a 


basic 
train 
editors. 
But they 
their technical interests 


with 
the 


contact 
In fact 


very nature of our work requires them 


never lose 


to develop and expand their technical 
prohiciency 

In addition to 
with the field, they must pass judgment 
Then 


task is to 


maintaining contact 


on manuscripts their most 


important editorial put 


the material we publish into a form 


BOOKS 
PRODUCTS AND MATERIALS 
LETTERS 


Thermal-Neutron Diffusion Lengths 
108 


L. ®. HEINTZE 


Departments 


NEW SMAKERS 
NUCLEAR CALENDAR. 


144 
145 


118 
126 
142 


that will be most digestible by the 


readers 

Throughout these operations, there 
is the greatest opportunity to express 
We're 


articles 


initiative always looking for 


new ideas on features, and 


special reports that we might put to- 
gether to give the reader something he 
wants or needs—and for new ideas on 
how to present this information so the 
the fast It’s a 


tremendous challenge, and it’s an excit- 


reader can get ideas 


ing one 


Now that my 
the pout 


told 
you've probably 
looking 
staff We 
preferably had 


story 1s I can get 


whi h 
guessed—we're for a 


w editor for want 


oul 


someone who's some 


contact field—either 
Most 


who 


with the reactor 


in experience or education 


important we want someone 


wants to share in the excitement of a 
If you're 
12 St 


me 


dynam publishing venture 
me at 330 
36 N y 


ary requirements 


the Vest 


New 


one, write 


York giving 


resume and your sal 


Cordially 


Jerome D. Luntz 





STAINLESS STEEL LABORATORY EQUIPMENT 


f wor wit CREVICE-FREE CONSTRUCTION ASSURES EASY 
or ° k ' h CLEANING AND DECONTAMINATION—Blickman 

equipment is designed for handling radioactive materials, 
RADIOACTIVE MATERIALS bacteria, viruses and other hazardous substances. Stainless 
steel, all-welded, seamless round corner construction makes 
decontamination simple .. . Send for our booklet— "A 
Typical Radio Chemical Laboratory,” or for technical bul- 


in the biological field letins about specific equipment. 


and contaminants 





DRY BOXES 

4 Stainless steel low 
intensity dry box. 
Rounded corners 
to facilitate clean- 
ing and decontami- 
nation. Available 
in several sizes. 


Bulletin A-1. 


Micro- 
Biological 
FILTER 
CANISTER 


Micré-Biological Filter OT AemeEee OTEE) mammne 


FUME HOODS Canister and Filter Housing 


All stainless steel fume hood for handling 
hazardous substances. Available with or with- 
out stand-in units 4, 5, 6 and 8 ft. long 
Round corner, crevice-free construction. Bul- 
letins E-1 and E-3 


CONTAINERS avamnsen envacmen meres 

@ Stainless steel receptacles for meer arena 
radioactive waste. Foot lever 
rotates segment in cover to 
eliminate air movement and 
prevent spread of contamina- 
tion. Bulletin B-2. 


CAGES ® This micro-biological filter canister is designed to 
Open view of » filter out and destroy micro-organisms that may be pres- 
Blickman stain- ent in exhaust air from experimental and production 
less steel animal work done in the enclosures. It can be adapted to exist- 
cage. Easy to ing equipment or new equipment built for the labora- 
clean, durable, tory, such as hoods, dry boxes and enclosures. These 
corrosion resist- include various types used in biological and pharma- 
ant. Bulletin C-1. ceutical research or production. 





' viewn aimens 
LABORATORY EQUIPMEN peocess ' ; 
STAIMURSS STOEL Sim UNITS 


‘g¢) Blickman-Built GRE Seacommmerss cco 


S. BLICKMAN, INC. 7905 Gregory Avenue, Weehawken, N. J. 


You are welcome to our exhibits at the Federation of American Societies for Experimental 
Biology Convention, Atlantic City Auditorium, Booth Nos. 67 68, April 16-20, and to the 
6th Annual Research Equipment Exhibit and Instrument Symposium, National Institutes of 


Health, Booth No. 12, Bethesda, Md May 14-17 
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General Electric offers 
new single-cycle BWR * 
for atomic power plants 


Designed specifically to furnish energy 
for electric power generation 


Forerunner of a whole new family of small power reactors, the General Electric 
single-cycle boiling water reactor is a new source of energy designed for power 
plants in a range of 5000 to 20,000 kw. It can be modified for larger ratings. 
Boiling in the reactor itself and forced circulation offer these advantages: 

(1) Simplified design; no main heat exchanger used. (2) High thermal efficiency. 
(3) Automatic control of response to load changes. (4) Greater safety since re- 
actor is self-limiting in case of excessive nuclear reactivity. 


This reactor uses fuel elements of the long-burn-up type. Spent fuel elements 
are stored in the service pool adjacent to the reactor until cool enough for 
further handling. 

The reactor and service pool can be equipped for neutron and gamma irradia 
tion for research without interfering with reactor operation 
For more information, write for bulletin GER-1220, Sect. 192-7, or contact the 
Atomic Power Equipment Dept., General Electric Co., Schenectady 5, N. Y. 
*Boiling Water Reactor 


Progress /s Our Most /mportant Product 
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SCHEMATIC DIAGRAM OF STEAM CYCLE 








GENERATOR 


id 
e y CONDENSER 


FEEDWATER 


ve 4 
— \.——] HEATING 


SYSTEM 




















REACTOR 


SIMULATED FUEL ELEMENT being installed in a heat STEAM FLOWS FROM REACTOR to drum. Saturated steam 
transfer loop for tests under reactor thermal condi- passes to turbine; water goes to feedwater heaters and 
tions. This is one of G.E.’s supporting atomic devel returns to steam drum. Forced circulation pump provides 
opment programs to advance reactor design automatic control of response to load changes 


w 





STEAM DRUM 














NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Principal Technical 
Details of the Sodium 
Reactor Experiment 
in California 


The Sodium Reactor Experiment is 
an important contribution to the 
Atomic Energy Commission's pro- 
gram to develop economical power 
from nuclear energy. Interest in the 
SRE approach is high. The Atomic 
Energy Commission has authorized 
ATOMICS INTERNATIONAL and the 
Southern California Edison Company 
to enter into an agreement for Edison 
to install electrical generating equip- 
ment with a capacity of 7,500 kilo- 
watts adjacent to the SRE to convert 
the reactor’s 20,000 kilowatts of heat 
into electricity which will be fed into 
the utility’s power grid system 
ATOMICS INTERNATIONAL and the 


eg Se 


16 Is aibrmmEN Ge 


SRE reactor core is lowered into pl 
deep in the Santa Susana Mountai 


Consumers Public Power District of 
Nebraska are negotiating for the con- 
struction of a 75,000 kilowatt nuclear 
power plant utilizing a sodium graph- 
ite reactor based on SRE experience 
The Sodium-Cooled, graphite- 
moderated reactor design has many 
advantages. The use of sodium per- 
mits high temperature operation, 


good steam conditions and high ther- 
mal efficiency of power conversion 
without pressurization of the reactor 
and coolant circuit. The high thermal 
conductivity of sodium makes it an 
excellent heat transfer medium. 
Sodium boils at 1620°F.—is liquid at 
208°F. This permits high coolant 


MAIN CIRCUIT 


vents absorption of sodium into 
graphite. Much less costly than beryl- 
lium — graphite is also comparatively 
easy to handle. 


Capital and Power Costs in Full 
Scale Power Stations — At present, 
with Uranium fuel, capital costs 











AUXIUARY CIRCUIT 














Sodium FI Diagran 


temperatures with the system at 
atmospheric pressure, creating a low- 
pressure heat extraction system which 
simplifies reactor construction. Fur- 
ther, the sodium design minimizes 
chemical reaction between fuel ele- 
ments, coolants and structural mate- 
rials—increases safety—allows the use 
of a variety of steels and alloys in 
construction. 


Nominally Rated Output of SRE 
with Uranium fuel (enriched with 
2.80 atom percent U235 ) is 20 Ther- 
mal Megawatts. The reactor core is 
made up of fuel rods, moderator cans 
and control elements interspersed and 
immersed in sodium coolant. The fuel 
is composed of 6 inch slugs, 0.750 
inches in diameter, formed in 6 foot 
columns tied in clusters of seven. The 
graphite moderator elements are 
canned in Zirconium, fabricated with 
an axial coolant channel. This pre 


etH 


installed Kw. are expected to total 
$300. With Thorium, costs may be 
$265/installed Kw. Power costs 
(based on 80% load factor and 15% 
annual fixed charges) may be 11 
mills/kwh with Uranium, 9 mills with 
rhorium. Future costs with Thorium 
fuel are expected to be $200/Kw 
capital cost and 6.5 mills/kwh total 
power costs. 


Atomics International is a major 
reactor builder—experienced in the 
design, construction and operation of 
nuclear reactors for research and the 
production of power. If you are inter- 
ested in any phase of our activities 
ATOMICS INTERNATIONAL is staffed 
and equipped to help you. Please 
write: Applications Engineering 
Service, Department N-N2, ATOMiIcs 
INTERNATIONAL, P.O. Box 309, 
Canoga Park, California. Cable 


address: ATOMICS 


AM 


ATOMICS INTERNATIONAL 
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LEADING SCIENTISTS CHOOSE NUCLEAR-CHICAGO INSTRUMENTS 
..- for accurate, dependable, radioactivity measurements 


Uranium Ore Assay — Ontario, Conada. Medical Diagnosis — Detroit, Michigan. 

anium ore producers use Nuclear-Chicago scaling Nucleor-Chicago Isotope Scanner makes it possible 
units in assaying various ore samples to determine for physicians to hove “picture” of radioisotope dis- 
uranium content tribution in organs of patient 


Petroleum Research— Pasadena, California. industrial Research—New York, N.Y 
Petroleum geologists determine radioactivity of oil Laboratory uses radioactive ‘dirt’ and Nuclear- 
well cuttings—use resultant “profile” to expand and Chicago instruments to test washing machines, improve 


develop oil fields soil-removal techniques 


Biological Chemistry — College Stotion, Texas Uranium Exploration — Wallace, \dcho 

Pea plants grown on a liquid radiosulfur diet and Uranium prospectors use on ultra-sensitive Nucleor- 

Nuclear-Chicago instruments help biochemists deter- Chicago airborne scintillation system to survey vast 
e how plants produce amino acids areas quickly 


Here is evidence of the wide usefulness of Nuclear- 
Chicago instruments in the fields of medical, biochemical, 
industrial, and physical research. Wherever the need for 
radiation equipment exists you can depend on the long 
experience and technical skills of Nuclear-Chicago to pro- 
vide the finest nuclear instruments and accessories avail- 
able today. We will be glad to recommend the particular 
equipment best suited to your needs. 


Metabolic Research — Coconut Island, Hawaii 
Marine biologists use Nuclear-Chicago instruments for 
metabolic research, monitoring fish forced-fed radio 
active strontium 


Diegnosis of Thyroid Function — lo Crome, Wis 
Nuclear-Chicago “Mediac’’ determines uptake of 
radioiodine by thyroid gland, helps physicians diag 
nose thyroid dysfunction 


Gamma-ray Spectrometry — Chicago, Iilinols 
Radiation physicists study the energy spectrum of 
gomma emitting radioactive isotopes with Nucleor 
Chicago spectrometer system 


nuclear - chicago 


Nuclear Instrument and Chemical Corporation 


235 West Erie S1., Chicage 10, Illinois 








a new Service in LOW-LEVEL COUNTING 


Model CL A multiple counting 


ae > go 
_ es 
ee : 
— unit is de igned spe cifically for beta 
counting at extremely low levels. 


With the recent advances in the development of laboratory techniques 
for low-level counting of C'*, H, and other soft B emitters, a great 
variety of new experiments are now possible in the fields of biology, 
geology, archeology, and medicine. Previously restricted to a few 
academic laboratories, radiocarbon dating is now offered as a standard 


service by Isotopes, Inc., at a reasonable cost. 


As a service organization in the field of nuclear science, Isotopes, Inc., 
extends to industry and government its new laboratory facilities and 
experienced staff of scientists in the form of five basic services: (1) 
consulting; (2) project research and development; (3) personnel train- 
ing; (4) instrumentation; and (5) measurements and techniques in 


low-level counting equipment and tracer applications. 


W rite for the neu informative brochure describing | otopes, Ine., 


and it: rolk i nuclear SCiCUCE and radioisotope application 


IS OT O P.BF, S 1c} westwood, New versey 
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PERKIN 


An Experienced Source of 


DC POWER 
SUPPLIES 


Sor Nuclear Accelerators 


PROVEN 
IN ACTUAL USE! 


K 
“\ 
One of six units supplied by Perkin Engineer 
ing Corporation to a government atomic 


energy installation. Each unit rated at 100 
Volts @ 2,000 amps, Total KW — 1,200 


Perkin Heavy Duty Rectifier Units 
for Atomic Energy Applications... 


Perkin-designed rectifier units supply the DC power for 
many accelerators now in use at atomic energy facilities 
throughout the nation, Of primary interest is the fact that 


One of three 
Perkin Units 
Stalled 
to operate 
continuously 
at 0-60 Volts 


2,000 amps 





Send your specifications to Perkin. 
We will be happy to submit 


prompt recommendations and quotations 


power supplies 


many of Perkin’s rectifiers are magnetic amplifier con 
trolled—having no tubes to replace—no moving parts—no 
vibrating contacts. No warm up time is required All units 
are of rugged construction, conservatively designed to 
provide long, trouble-free service with virtually no main 
tenance, Units of 1000 KW and above are available in 
Selenium or Germanium types, recommended according 
to the application requirements, Perkin also manufac 
tures a standard 50 KW Germanium rectifier unit avail 
able for immediate delivery from stock, Write for details 


PERKIN 


ENGINEERING CORPORATION 


345 KANSAS ST.+ EL SEGUNDO, CALIF. + ORegon 86-7215 or EAstgate 2-1375 
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Friend or foe? Tactical defense officers in MINK control center watch movements of aircraft as reported from 


radar warning sites 


This is equipment developed under the direction of Rome Air Development Center. 


ROME AIR DEVELOPMENT CENTER PROVIDES 
AIR DEFENSE EQUIPMENT FOR OUR AIR FORCE 


One development agency for the Air Force’s ground 
based electronic equipment is Rome Air Develop 
ment Center, located at Griffiss AFB in Rome, N. Y 
One of the ten centers of the Air Research and 
Development Command, RADC is concerned with 
the air defense of our nation, with providing equip 
ment for tactical supremacy, and with developing 
ground complexe s tor various navigation systems to 
aid all aircraft. In addition, RADC is charged with 
data handling improvements for the Air Force 
intelligence mission 

RADC is the re sponsible center for development, 


through its various contractors, of such end products 
as radar sites, in luding improved tubes circuits, 
antennae and shelters; ground communications 
equipment and associated support items; IFF 
(Identification Friend or Foe) environments, and 
electronic countermeasures. 

Bringing complex systems from the written re- 
quirements to the actual hardware items to be used 
in the various Air Force commands is a long and 
tedious business which draws upon the skills of 
RADC’s 500 civilian and military engineers and 


their many counterparts in private industry. 


84 
FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Ave., Long Island City 1, N. Y. 


Engineers at Ford Instrument Company 


working on a special Air Force project 


in one of the company's laboratories. 


f 
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pulse pumps 


successfully extracting Thorium in vertical columns 


Amplitude and speed of pulse controllable. 
Up to 4Y2 gal. per stroke, 70 strokes 

per min. Corrosion and abrasion resistant. 
No packing troubles. Discuss your pulsing 


Other Philadelphia Pumps availiable 
for charging, hydrostatic testing, etc. 


P HILADELPHIA P UMPS 


PHILADELPHIA PUMP & MACHINERY CO. / 1513 Race St., Phiia., Pa. / Subsidiary of American Meter Co. 
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x AUTOMATI 


-SAMPLE COUNTING 





-DATA RECORDING 








with Automatic Radioassay Systems 


~ Berkeley 


‘ 
xX Designed to provide greater capacity, conven mum 2” diameter; flat dises, filter papers, or cupped 


ience and speed in counting and recording data on planchets 1/16” high 


a large number of radioactive samples, Berkeley ; 
3. Wide Range of Detectors Available — accommo 


Automatic Radioassay Systems offer these impor 
dates windowless scintillation alpha, thin-window 


tant advantages 
scintillation beta, mica window G-M tube, thin 
windovy rroportion | flow co te o % t LE tio 

1, Two-Detector Sample Changer permits (a) ants # _ oe 

vyamma detectors 

counting samples twice in separate counting chan 

nels, (b) measuring alpha and beta radiation 4. Automatic Counting & Data Recording preset 


separately, (c) measuring alpha and/or beta and time basis permit cheduling of total operating 


gamma separately, or (d) measuring two different time, and direct reading of counts per unit time 
gamma energies Printer records sample number and count for each 

sample, or output can be fed to card punch for 
2. Large Capacity — takes up to 250 samples, maxi automatic data processing 


Berkeley Automatic Radioassay Svstems are available in a variety 
of forms to suit virtually every requirement for handling large num 

APPLICATIONS bers of samples rapidly, accurately and economically, Complete data 
will gladly be supplied on request; please address Dept. 5-4 


Health phy s. research in 


agriculture, biology, organi 


chemistry, metallurgy and other ’ 2 
meee §=Berkeley Mugen 


samples mu 





BECKMAN INSTRUMENTS INC 
2200 Wright Avenue * Richmond 3, Colif 
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Information! How to Purchase 


ANA AA | 
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and use RADIOCHEMICALS — 
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BAKER & ADAMSON 


Radiochemicais 


Industrial and research applications of radioisotope 
reagents are increasing by leaps and bounds. Vir- 
tually every field can use them profitably. That’s 
why Baker & Adamson’s special 24-page radiochem- 
icals catalog is a “must” for everyone who wants to 
learn more about these unique new nuclear tools. 


The booklet is simple, clear, instructive; written 
for the non-technical management man as well 
as the laboratory scientist. Besides telling what 
radiochemicals are, it includes: 


e Information on the most important fields of use. 


e Complete listings of the full line of B&A Radiochemicals 
including Carbon-14 Labelled Compounds and Deuter- 
ated Compounds as made for B&A by Tracerlab, Inc 

e Formulae, specific activities, energy in MEV of principal 
radiations 

e Data on prices, packaging, shipping and handling 

e Details on how to obtain necessary AEC authorization. 

GET YOUR FREE COPY! Fill in coupon or write 

today on your letterhead for a copy of Baker & Adamson 


Radiochemicals and learn how you too may benefit from 
using them in your research and development programs 


BAKER & ADAMSON Aegon 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE, CORPORATION 
40 Rector Street, New York 6, N. Y. 
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lilustration from catalog showing use of radioactive 
piston ring to study engine wear (Standard Oil (Nd) 
Photo) 


The ready detectability of 
radiochemicals makes them 
extremely valuable for 
analytical purposes 


REAGENTS 


A minimum of special facilities ia adequate to 
establish a program using radiowotope reagents 


ATTACH TO YOUR LETTERHEAD AND MAIL. 


(ooo oto oto eo 


G 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
Please send a copy of catalog,’‘Baker & Adamson Radiochemicals” 


40 Rector Street, New York 6, N. ¥. 


Name 
Position 
Company 
Address 


City 
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Process observation, alloy additions, pouring, temperature and pressure readings, 
high frequency control, valve sequencing —all focus around one center of operation, 


Small but versatile 


a high-vacuum furnace for lab and pilot plant 


This view of the mold chamber shows deep 
well for single molds, indexed table for 
multiple molds (optional) and drive mech 
anism for centrifugal casting (optional) 





Consolidated Vacuum, Rochester 3, N.Y. 





Sates Ottices: Albuquerque - Atlanta + Boston « Buffalo « Chicago « Dallas + Detroit » New York « Palo Alto » Pasadena « Philadelphia + Seattle « Washington, D. C. 
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CVC's 5 to 50 pound melting and 
casting furnace offers: 


Three-way casting: Melts of 5, 12, 

7, 30, or 50 pounds can be cast in 
single or multiple molds—or centrif 
ugally 


Ease of materials handling: A|! 
parts of the furnace interior are with 
in arm's reach. The oblique angle 
flange connecting the chamber sex 
tions provides unusual vertical clear 
ance for removing molds directly 
with a crane. A deep mold well pro- 
vides 33” under the crucible lip for 
pouring bar-type ingots. 


Complete controls: A manual! bridge 
breaker assembly is combined with 
nonfogging sight 
tube for optical pyrometry. A sam- 


a water-cooled, 


and a_ thermocouple 
assembly are standard accessories. 
Interlocking of the pneumatic vac- 
uum line valves makes for safe and 
proper cycling 


pling device 


The mold well is water-cooled. 
Electric feedthroughs are provided 
for mold heating 


Ample pumping: A 2-stage diffus- 
ion-cjector pump brings the system 
swiftly to the low micron Hg pres- 
sure range, with plenty of reserve 
Capacity for pressure surges from 
alloy additions, deoxidation, and 
pouring 


Write for illustrated bulletin No. 
4-30 that lists complete specifica- 
tions, accessories, and design features 
of this remarkably versatile furnace. 


4 division of CONSOLIDATED ELECTRODYNAMICS CORPORATION, Pasadena, California 
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to complete control systems... 


depend on DAYSTROM nuclear instruments 
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peaks for itself. Last year in the distinguished 
for Peace” Conference at Geneva, Switzerland, 20 of 
rol instruments used in the Reactor Control Panel were 


y Daystrom, Inc. 


r your needs in the field of atomic energy control 


le units to complete control systems for the 
emblies 


most 


Daystrom nuclear instruments are inter 


lly famous. A glance at the partial list below will indi 


u the s¢ ope of Daystrom s line of nuclear instrument 


DAYSTROM NUCLEAR INSTRUMENTS 
FOR RESEARCH AND POWER REACTORS 


site Safety Amplifier Single Channel Analyzer 
ensated lonization 


Period Amplifier 
Log Count Rate Meter Linear Ampliher 
Magnet Ample i TROM,I 
at Preamplifier 
Magnet Amplifier reco » , rc. 
r 
gma Amplifer . 
Compensated ionization Chamber 3) Watt Transistor Magnetic Amplifier NUCLEAR PRODUCTS 
r te Monitron Parallel Plate lonization Chamber 


Custom-built equipment 


Chamber Power Supply 


zed Reactor Control Instruments 


Slizebeth, N. J. 


Vol. 14, No. 5 - May, 1956 








NDA SPECIALISTS IN HIGH PERFORMANCE REACTORS 





IF you want to know what will happen to a material or 
component under precisely controlled 


operating conditions of radiation and temperature, 


IF you want to examine materials, components, or fuel 
elements which have been exposed to radiation, 


IF you want analysis of the effects of 


radiation on your products, 


OR 


IF you desire employment in carrying out work in these or 
other advanced aspects of nuclear technology 
or high performance engineering 


CALL OR WRITE: 


N Dy: Nuctear DEVELOPMENT CORPORATION OF AMERICA 


5 NEW STREET: WHITE PLAINS, N.Y. + TEL. WH 8-5800 
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ROUNDUP of Key Developments in Atomic Energy 





Power Pacts: 
8 Pending? 


LMFR 
Award 


Salvaging 
EBR-1 


World Agency 
Gets Charter 
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LATE NEWS and Commentary 

AEC-State negotiations with foreign countries for power bilaterals have so 
progressed that AEC hopes to get eight approved this year (all bilaterals must 
lie 30 days before Congress while it is in session). They would be with Austria, 
Brazil, France, Italy, India, Norway, Netherlands and Switzerland. They are 
reported to provide for a supply of 20%-enriched U. S. uranium, and compulsory 
return to the U. S. for reprocessing. Some of the eight countries are understood 
to desire no classified U. S. information; yet security arrangements are a major 
obstacle. . 

© 

Babcock & Wilcox is getting the nod from AEC to build the first prototype 

liquid-metal-fueled reactor, probably at Brookhaven. 12 firms wanted the job 
» 

AEC will not know for several months yet the extent of damage to EBR-1 
the fuel elements of which melted down when a deliberate power surge, with 
automatic control circuits disconnected, got out of hand. The incident occurred 
last Nov. 29; AEC announced it April 5, and then only on pressure from news 
men after the story leaked out (see p. 39). Having been able to withdraw only 
two of the fused fuel elements, AEC is building a coffin around the football-sized 
core. Into this the remaining elements will be drawn, together with the stainless 
steel base-plate to which they are stuck, for study in an Arco hot lab. Maximum 
power reached during the fateful surge is unknown—it ran off the instrument 
scale; AEC hopes to reconstruct it from study of the activity and burnup in the 
damaged fuel elements. To put EBR-] back into operation would require 
only new fuel elements; but whether this will be done is a decision that has not 
yet been taken and on which the hot-lab studies will have no bearing, for AEC 
was nearing completion of its five-year experimental program with EBR-1 

e 

After one miscarriage last fall, a 12-nation working group gave birth in Wash- 
ington last month to an acceptable draft statute for the International Atomic 
Agency (NU, April 56, p. 18). It now remains for an 84-nation conference 
due to meet in New York on or about Sept. 24, to approve the draft, which will 
then be open for signature and ratification; once 18 parliaments have ratified 
including three of the atomic-Big-Five, IAEA will be in business. Washington 
hopes this will occur by June 1957 

Last obstacle to agreement on the draft statute was on a formula for the 
Board of Governors. The complicated compromise adopted has a Board of 23 
members in four categories: 1. the Big Five of U. S., U. K., U.S. S. R., France and 
Canada; 2. five regional representatives most advanced in nuclear technology in 
cluding source material production; the regions are Latin America, Africa and 
Middle East, South Asia, Southeast Asia and Pacific, and Far East, and the first 
representatives are expected to be Brazil, Union of South Africa, India, Australia 


and Japan; 3. two producers of source materials Belgium and Czechoslovakia 
will alternate with Poland and Portugalplus one supplier of technical assist 
ance, expected to be Sweden; and 4, ten have-not nations elected at large but 
with regard to regional representation. Once constituted, this executive will 


have vastly more power than most: unlike nearly all national and international 
bodies, the Board of Governors will have final say on operations and policy and 
the General Conference will have power only to consider, recommend and 
approve, and to elect the Board within the lines laid down by the Statute. A 
director-general will head the staff. Location of headquarters has not even 
been considered yet. IAEA has as its basic objective to “seek to accelerate and 
enlarge the contribution of atomic energy to the peace, health and prosperity 
of the world.” It will set up a minimum number of depots or storage pools for 


fissionable material around the world, also laboratories if necessary; and will be 
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LATE NEWS and 
Commentary 


Elk River, 
Hersey OK'd 


Fusion 
Flurries 


authorized to go into research on its own, even to building its own research 
reactors, if the members feel such activity worthwhile. In supplying fuel or 
facilities to member nations, IAEA’s basic principle is that its aid must be used 
for peaceful purposes and strict accountability is required; each aid program 
will be covered by an agreement between the agency and the recipient country, 
and it will be up to the Board of Governors to see to it that the agreement 
provides sufficient authority for IAEA to enforce accountability. 
. 

Two of seven second-round power demonstration reactor proposals (NU, 
March ‘55, pp. 19-21) were accepted in principle by AEC: those of Rural Co- 
operative Power Ass'n. of Elk River, Minn., and Wolverine Electric Cooperative 
of Hersey, Mich. Both ask AEC to finance and retain title to the reactor portion 
of the plant. The former proposed a 22-Mw boiling reactor with a heat ex- 
changer and a secondary steam circuit to keep radioactive steam out of the 
turbine, to be built by AMF Atomics; RCPA will pay $2,450,000 capital costs 
including site value, and AEC is asked for up to $6,860,000 for development, 
design and construction, and for waiver of fuel use charges. Wolverine plans 
a 10-Mw aqueous homogeneous unit with adjoining fuel reprocessing facilities, 
by Foster Wheeler; it will assume capital costs of $1,088,000 including site, and 
is asking $3,788,000 for development, design and construction. Details of 
AEC aid and cost limits remain to be worked out in contract negotiations. 

Although AEC said the five other proposals are still being evaluated by its 
staff, some observers were disappointed that AEC had not made a more forward- 
looking showing in its first batch of second-round acceptances. AEC said it had 
determined both Elk River and Hersey plants “would make important contri- 
butions to the power reactor art”; yet both basic types have already been 
demonstrated, in Borax-3 and HRE-l. Some reactor men feel three more 
audacious proposals could represent greater strides forward: a sodium-cooled, 
D,O-moderated project by Chugach Electric Ass’n. of Alaska; and a closed-cycle 
gas-turbine plant by Holyoke, Mass.; the third, by Piqua, Ohio, is contingent 
on success of AEC’s organic-moderated-reactor experiment to be completed late 
this year at Arco, Idaho. 

. 

Soviet scientist Igor V. Kurchatov dropped a bombshell by lecturing on 
fusion at Harwell. He detailed Russian experience as no other government has: 
Temperatures up to 1-million® C have been achieved in 40-million-kw peak-power 
deuterium-gas discharges. Doing this required currents up to 2-million amperes 
at several tens of kilovolts. Neutrons were observed, but these he attributed 
to an artifact, rather than true d-d fusion reactions. Looking ahead, Kurchatov 
said success will depend on getting discharge to make many oscillations before 
it strikes walls; prospects for this look dim, but are being pursued. Striking a 
new note he said “ . . . other interesting possibilities are those in which the 
idea of stationary processes may be used.” All previous thermonuclear con- 


jecture has involved pulsed discharges. The British were very impressed by 


Kurchatov, He answered questions brilliantly, left U. K. scientists wishing they 
could talk about their fusion research. U.S. AEC must also remain silent under its 
own declassification guide, which prohibits discussion of progress or approach. 
Earlier, AEC had dashed hopes raised by a Swiss newspaper (Tribune de 
Genéve) which reported that fusion power had been realized on a laboratory 
scale in the U.S. Amasa Bishop, chief of the controlled thermonuclear branch 
of AEC, told Nucieonics: “ . . . there still has been nothing in the nature of a 
breakthrough which would warrant anyone’s assuming that the program is any- 
thing but a long-range project . . . The statements made by Chairman Strauss 
at Geneva last August are still valid.” 


May, 1956 - NUCLEONICS 





$295-Million Capital Funds 
Voted AEC by Congress 


AEC is on the way to getting 
what it wants in the way of con- 
struction money this year. Congress 
voted, and the President endorsed, 
a bill authorizing AEC to spend 
$295,495,000 for plant and equip- 
ment in fiscal 1957. 

Here’s a breakdown on how AEC 
plans to spend these funds—when 
and if Congress actually votes the 
money 

* $113-million for reactor develop- 
ment, both military and civilian. 
This includes $55-million for a 
ground-test plant in Idaho for a 
nuclear-powered airplane, plus funds 
for additional thermonuclear test 
facilities; 

* $70.6-million for additional] 
weapons facilities; 

* $57-million for improvements to 
existing fissionable materials produc- 
tion facilities: 


BRITAIN’S “ZEUS” 

or Zero Energy Ura- 
nium System is in 
fact the critical as- 
sembly for, and in 
most respects a full- 
scale model of, Brit- 
ain’s first fast-breeder 
power reoctor now 
under construction at 
Dounreay in northern 
Scotiand. Zeus, of 
which this is the first 
sketch released, has 
operation 
at Harwell for several 
months. It will op- 
erate at a power 
level of only 100 
watts (the Dounreay 
plant for which it 
is the prototype will 
produce 60 Mw of 
electricity). The core 
is a cylinder about 
20 in. in diameter 
and 20 in. long, of 
very highly enriched 


been in 





uranium; surrounding 
it is a blanket of 
natural UV, Critical 
mass was found to be 
very close to pre- 
dicted value. No 
cooling is required 
Zeus is Britain's second 
fast reactor: Zephyr, 
a Pu-fueled pile also 
at Harwell, is the first 


Core shell 


@neQ vauwn — 
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Blonket shel! 

Shut-off rods operating heads 
Combined rod drive units 
Fission chamber head omplifiers 
Mock coolant 


* $28.6-million for physical re- 
search facilities; 

¢ $3,235,000 for raw materials 
facilities, including $2.8-million for 
access roads to mines, and $400,000 
for laboratory facilities; 

* $400,000 for a medical labora- 
tory; 

* $554,000 for community facili 
ties; 

* $1,117,000 for office buildings; 

¢ $21-million for miscellaneous 
construction. 

AEC had not asked for new con- 
struction money, because it had suffi- 
cient carryover funds from previous 
years. But the 1954 Act requires 
the agency to come in each year and 
ask Congress for authorization for 
each construction project. 

When he presented his fiscal 1957 
budget estimate to Congress in Jan- 
uary, President Eisenhower listed 
planned expenditures as 1, $24.5- 
million for reactor development and 
2. $2.6-million for community facil 


ities. 


Core — enriched uranium 
Blanket — natural uranium 
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Sodium-Cooled Power Pile 
ls British Hope by 1960 


In London, Britain’s Atomic En 
ergy Authority disclosed it is de 
signing a 100-Mw sodium-graphite 
power reactor, smaller and cern te 
than the Calder Hall CO,-cooled 
type and using slightly enriched 
uranium, for incorporation in the 
U. K. nuclear power program early 
in the 1960's, 

AEA said design work is not yet 
complete and that the first reactor of 
the liquid sodium-cooled type can 
not be completed before late 1959 

The announcement evoked some 
surprise here, as the government 
White Paper of a year ago outlining 
a 10-year program of building nu 
clear power stations had been di 
vided into four phases: the first 
phase was to use Calder Hall model 
reactors, the second and third were 
to be gas-cooled also but with im 
proved heat rating, and only the last 











Reactor shell 

Fixed graphite thermalizing shield 
Biological shield 

Ion chamber 

Trovelling graphite shieid 
Travelling biological shield 

Roof support structure 





phase—plants begun in 1961-62 and 
completed in 1965——would pass from 
gas-cooling to a more advanced ap 
proach, “The last four station 
might be of the liquid-cooled typ 
which might by then have been de 

veloped sufficiently to be econom 
ic ally satisfactory,” the White Paper 
said, The present cis losure there 

fore seemed to imply research prog 
ress far in advance of the timetable 

However this does not seem to b 
borne out by Nucieonn 
in London: 

AEA says sodium metallurgy and 
experimental experiences with liquid 
sodium are still classified. It em 
phasizes no final decision covering 


inqguirit 


tion has been operating for some 
definite period. In the meantime 
light and heavy water and other al 
ternatives to COs; may show more 
promise than sodium. However 
design studies have been undertaken 
of 100-Mw stations using sodium 
AEA points out the possible adop 
tion of liquid-sodium cooling most 
definitely stems from the short 
comings if not the impossibilities of 
using COs or any gas cooling system 
for more enriched fuels using higher 
temperatures. Heat transfer rates 
with gas cannot be improved beyond 
certain values without raising the 
gas pumping horsepower prohibi 
tively. With D,O reactors, core size 


to use gas heat transfer 

In the Central Electricity Author- 
ity’s program, the last four of the 16 
reactors are likely to be sodium 
cooled with graphite moderators 
twelve others use CO:. But no final 
decision has been taken on pile de- 
sign or electrical output of sodium 
graphite units. The use of sodium 
cooling still depends absolutely on 
experience gained with the experi 
mental Dounreay installation, a so 
dium-cooled fast reactor of 60-Mw 
capacity, due for operation in 1959. 
\ prototype (see cut) is now run 
ning at zero energy at Harwell. 

Sodium remains most likely at this 
moment but light and heavy water 


definite use of sodium has been on is so reduced that surfaces available 
can be taken until the Dounreay sta for heat transfer become too small 


Washington Report 


While the Maritime Administration was getting 
support-in the form of dollars-and-cents construc- 
tion bids from industry—for its contention that a 
nuclear-powered tanker that could be built starting 
tomorrow would come close to competing with a 
conventional tanker, the prospect that Congress 
would vote the money for it was nevertheless grow- 
ing dimmer. 

Not that Congress feels the nuclear tanker project 
is not worthwhile. Rather, it has run afoul of a 
jurisdictional dispute between two committees. 
Charged with responsibility for “all matters relating 
to the development, use and control of atomic 
energy,” the Joint Committee on Atomic Energy has 
naturally been interested in the nuclear merchant 
ship. But the House Merchant Marine Committee 
has taken the position that it will block any legis- 
lation it has not passed on. Although its pride is 
involved, the Merchant Marine group also makes 
the point that as nuclear energy comes more and 
more into everyday use in a great variety of fields, 
the JCAE will put half of all congressional commit- 
tees out of business if it continues to keep a tight 
hold over everything atomi: 

There are nine bills for a nuclear merchant ship 
in various stages of consideration in this Congress, 
and there are three different nucleai ship proposals, 
One is for a tanker using present-day reactor 
technology—an improved Nautilus-type pressurized- 
water reactor minus combat features. Second is a 
longer-range project to develop a reactor specifically 
for merchant marine application, using a closed-cycle 
nuclear gas turbine. These correspond to Phase | 
and Phase 2 of the Maritime Administration's pro- 


gram (see p. 73). Then there is the Eisenhower 


20 


systems are still under intensive in- 


vestigation. 


“peace ship” proposal which Democrats have at- 
tacked as a “showboat,” a “carnival ship,” and which 
the Merchant Marine Committee spurns as a non- 
working merchantman, diverting scarce nuclear tech- 
nicians without advancing the art of nuclear 
merchant ship propulsion 

Of the nine bills, two rival ones backed by the 
vying committees have been partially acted on. One 
by Rep. Herbert C. Bonner, chairman of the House 
Merchant Marine Committee, passed the House last 
July but has not been called up in the Senate. The 
other is by Sens. Magnuson, Anderson and Clements 
(Magnuson is head of the Interstate and Foreign 
Commerce Committee, Senate counterpart of House 
Merchant Marine; Anderson is head of JCAE) this 
bill has been favorably reported by both JCAE and 
Senate Interstate Commerce, but was twice passed 
over on the calendar by the Senate, last August and 
again this March. 

A further complication is that the Maritime Ad 
ministration contends it has blanket authority undey 
the Merchant Marine Act of 1936 to build a nuclear 
or any other kind of merchant ship, and requires 
only an appropriation; the House Merchant Marine 
Committee says it must first authorize such con- 
struction, 

The current budget now before Congress contains 
a $22.5-million item for Maritime to build a nuclear 
merchantman; late last month, this item was with- 
held by the House Appropriations Committee pend- 
ing further study, out of courtesy to Bonner. This 
effectively kills the project for this year unless 
sufficient pressure is put behind a new try in a 


supplemental appropriation bill. 
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Clifford Beck to Help AEC 
Set Safeguards Procedure 


Clifford K. Beck, head of the 
physics department at North Caro 
lina State College and designer and 
supervisor of the first university- 
owned research reactor, is taking a 
year's leave of absence starting June 
| to help shape AEC’s reactor safety 
program. His title will be scientific 
adviser to the director of civilian ap 
plication, and he will “assist in de 
veloping criteria and standards for 
the safe design and operation of 
atomic reactors and other nuclear 
facilities, and in the safety evalua 
tion of individual facilities proposed 
to be constructed either by the Com 
mission or by private enterprise un 
der license.” 

AEC plans to relieve Rogers 
McCullough’s long-overburdened 
Advisory Committee on Reactor 
Safeguards of the chore of making 
reactor reviews and determinations 
in individual cases, and free it to 
perform an over-all study, policy 
making and supervising function 

NU, Dec. °55, p. 9). AEC’s own 
safeguards staff would then apply 
Committee-drawn rules for each re 
ictor type to individual reactors. It 
is this staff that Beck is joining 
AEC hopes to get this staff to full 
trength of 10-15 and ready to take 
over within a year ; 

The Commission expressed itself 
is being lucky to have gotten a man 
of Beck's breadth of experience. (He 
vorked with the Manhattan District 


from 1943, later was senior physicist 

{ Ridge, 
and in 1949 went to N.C. State to 
pioneer design and construction of 
the water boiler at the Raleigh 
“It's not often you can get 
a scientist of his caliber with experi 


ind laboratory director at Oa 


( im pus 


ence running a reactor,” an AEC of 
ficial remarked. 


JCAE Has Indemnity Plan 


The Joint Committee on Atomi 
Energy will start hearings May 15 on 
i legislative proposal for a $500-mil 
on-ceiling government indemnity 

power reactor disasters. JCAE 
isking “assurance from the atomic 
ower industry that if [such] legis 
is enacted the [private] pro 
vill be accelerated.” Earlier 
sore, on the Senate floor and 
the American Public Power 
convention, had demanded a 
nmental “crash” program of 

lear power development. 
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About the Industry 


Zirconium production expanded, AEC's annual purchases of 
reactor-grade Zr will rise from 200,000 Ib at present to 2,825,000 
Ib under a vast $14-million/yr program. Three companies (of 12 
bidders) got five-year contracts, will build new plants at their 
own expense. National Distillers Corp. got the lion's share, will 
supply 1-million Ibs of sponge a year at $4.53/lb [present price 
is $12.05], will use now sodium reduction process at a 1.5-million 
lb/yr plant it will complete at Ashtabula, O., by July ‘57 (The 
extra half-million Ibs will be available to industry.) Not well 
known hitherto for its part in the nucleonics industry, Distillers’ 
U. S. Industrial Chemicals division is nevertheless a major supplier 
of pure sodium for liquid-metal cooling systems; it has done much 
development work on titanium reduction, and plans to bid in AEC's 
beryllium supply program (NU, Jan. '56, p. 16). Second, National 
Research Corp.'s NRC Metals division will supply 700,000 Ib/yr for 
$6.50/lb from a new plant near Pensacola, Fla., using a new 
ammonia-and-nitric-acid purification process. Third, Carborundum 
Metals Co., at present the only supplier, will furnish an additional 
500,000 Ib/yr at $7.72/lb from a new plant at Parkersburg, W. Va.; 
in addition it is increasing the capacity of its present Akron, N. Y., 
Kroll-process plant from 200,000 to 325,000 Ib yr (NU, Dec. ‘55, 
p. 13: Feb. ‘56 Pp 5). Finally, 300.000 Ib/yr will come from the 
shut-down Bureau of Mines pilot plant at Albany, Ore., to be re 
activated by Wah Chang Corp. of N. Y. In addition, 200,000 lb 
will be purchased from Japan this year and next to bridge the gap 
until the new plants go into production late in 1957 


Esso goes to Battelle. A $750,000 contract for a research program 
in the Battelle Memorial Institute swimming-pool reactor was 
signed by Esso Research and Engineering Co, It provides for at 
least $250,000 worth of work a year for three years in the use of 
radiation in petroleum refining and in the production of petro 
chemicals. Battelle scientists will carry out the work in the pri 
vately-owned research reactor now nearing completion at Columbus 
Ohio. It is understood that Esso found inadequate the 13-in., 3.1 
ke Co” 
described as the most radioactive piece of material in use by in 
dustry (NU, Jan. ‘56, p. 10); rather than build a specialized reactor 


of its own, Esso is trying this compromise solution 


pipe it is using at its Linden, N. J., radiation lab and 


Sylvania tooling up for nuclearfuel service. A five-year, multi- 
million-dollas expansion was announced by the Atomic Energy 
Division of Sylvania Electric Products. First step will be con 
struction by 1957 of a new production plant and laboratory, on 
“one of several sites under consideration in the East,” to develop 
and turn out nuclear fuels and components. It will be financed 
entirely by the company. The expansion program encompasses 
the companys previously-announced plan to provide “diaper 
service’ on reactor fuels—a “complete and integrated fuel and 
reprocessing service, 


Fairchild off to good start. The nuclear instrumentation activity 
organized only a few months ago at Fairchild Camera and Instru 
ment Corp. is already receiving production contracts for control 
AEC-Westinghouse Bettis plant, builder of the 
Nautilus’ reactor and now working on improved submarine engines 


devices. The 


ordered quantity of valve-position indicators and detectors 





Reactor News 


U. 8. A-plane progress on four fronts. The nuclear pow- 
ered airplane was much in the news last month as the 
Air Force moved in four directions to intensify its 
work on the top-secret project: 1. It will build a run- 
way 15,000 ft long at the National Reactor Testing 
Station at Arco in the Southern Idaho desert. 2. It 
awarded a new contract to General Dynamics’ Convair 
division for continued development work on an air- 
frame for a nuclear plane at Convair’s Fort Worth plant. 
There Convair has been working on the project since 
1951, when it was awarded the first Air Force contract 
for development of an airframe for a nuclear plane. 3. 
Another airframe development contract went to Lock- 
heed Aircraft Co. of Burbank, Calif. Lockheed will 
erect a multimillion-dollar laboratory and development 
facility on a 10,000-acre tract * | rugged mountain 
country near Dawsonville, Ga., 60 miles north of 
Atlanta. The facility will be owned by the government 
and operated by Lockheed; several hundred engineers 
and scientists will be employed. 4. Finally, the Air 
Force’s Air Research and Development Command will 
start construction in June of a $7.5-million-plus test and 
research-reactor facility at its Wright Air Development 
Center, Dayton, Ohio. The 10-Mw facility, to be 
known as the Air Force Nuclear Engineering Test 
Facility, will be used to test aircraft materials, com- 
ponents and systems under development; it is to be 
oe by January 1958. A water-moderated and 
-cooled pile described as being “similar to the MTR” 
but also incorporating “two large irradiation test cells, a 
swimming-pool-type bulk shielding facility, a spent-fuel 
storage well and a number of conventional nuclear-re 
actor facilities,” it will apparently most resemble Oak 
Ridge’s LITR plus a 125,000-gal pool on one side. The 
entire reactor complex will be housed in a gastight 
domed cylindrical steel containment shell set partly be- 
low ground. The facility also will include: an ad- 
joining test reactor building containing control rooms, 
offices and test areas; a high-level-radiation building, a 
waste storage and treatment plant, a two-story engi 
neering laboratory, a demineralization plant, a cooling 
tower to dissipate 35-million Btu generated by the re- 
actor each hour, and water storage facilities. The de 
sign was completed and formal invitations to bid issued 
late last month; these will be opened June 14, and a 
contract let June 24 


French start work on nuclear flight. Two years afte 
the government announced plans to construct a nuclear 
plane engine, the first step has been taken toward 
implementation: one of France's airplane builders, 
SNECMA (Société Nationale d’Etude et de Construction 
de Moteurs d’Aviation), has set up a nuclear engine 
division at its Suresnes plant on the western edge of 
Paris. It is headed by Raymond Marchal, SNECMA’s 
chief engineer and one of France’s leading aviation 
technicians; he had spent the last 18 months at the 
Saclay nuclear research center studying latest develop- 
ments. The company declines to give details on th 
direction its research wil] take, except to say it would 
“probably not work along the same lines as the 
Americans.” 


1€ 


Core for Yankee. Details on the slightly-enriched ura 
nium core for the proposed Rowe, Mass., pressurized- 
water reactor were disclosed by Yankee Atomic Electric 
Co. The pressure vessel will be a cylindrical steel tank 
9 ft in diameter, 23 ft high, with walls 8 in. thick lined 
with stainless steel. It will be enclosed in another water- 


filled tank 15 ft in diameter with concrete walls 8 in. 
thick, lined inside and out with steel plate. Outside this 
will be a 50-ft-diameter vapor shield of steel and con- 
crete. The pressure vessel will be filled with water in 
which the fuel elements will be immersed. The ele- 
ments will be stainless steel tubes 0.4 in. in diameter and 
6 ft long, so arranged that +--shaped control rods ma 
be slid between them. The tubes will be packed with 
cylindrical capsules % in. in diameter and length, com- 
posed of slightly enriched uranium oxide in ee ye 
form. Water in the pressure vessel will be heated to 
560° F under 2,000 psi, and will return from the heat 
exchanger at 510°; the secondary will make 600-psi 
steam, 


Details on OMRE. The adjoining diagram of the 
Organic Moderated Reactor Experiment, which Atomics 
International (NAA) is designing and building at Arco 
for the AEC, shows what is involved in the small ex- 
perimental unit. The core consists of plate-type fuel 
elements containing highly-enriched uranium. A liquid 
organic compound such as diphenyl serves both as 
moderator and coolant. The still at the right serves 
to purify the organic for re-use in the reactor. About 
16-Mw of heat will be produced but will be exhausted 
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to the atmosphere through an air-blast heat exchanger, 
as the experimental program is concerned only with the 


technology of using organic liquids in a reac tor. Prob 
lems outstanding concern chiefly the effect of heat and 
radiation on the organic coolant, which has a tendency 
to dissociate and in so doing to foul the fuel elements 
but AEC and AI are optimistic that this problem can 
be solved. Primary purpose ol OMRE is to determine 
the radiation and thermal stability of organic coolants 
under reactor conditions Use of an organic com- 
pound offers several advantages: high hydrogen con 
tent makes it an excellent moderator; a much higher 
boiling point than that of the water means higher 
thermal efficiencies are possible and high pressure is not 
required; corrosion with standard structural materials is 
negligible; it does not react readily with uranium, and 
becomes only slightly radioactive on irradiation. OMRE 
will cost $1.8-million, of which AI is bearing $750,000. 
Al is also design agent for the city of Piqua, Ohio, which 
proposes building a 12.5-Mw organic-moderated power 
reactor if the OMRE is successful. 


New reactor design firm in England. Still another Brit- 
ish company to design power reactor units for both cargo 
ships and central stations (NU, April '55, p. 23) has been 
set up Richardsons Westgarth Atomic, capitalized at 
$700,000. According to Nucieonics’ London bureau, 
British experts expect “several prototype nuclear-powered 
ships to be in operation by 1965, and “a fair number of 
merchant vessels” by 1970. 
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World News 


Satellites centralize nuclear work. Soviet-dominated 
East European countries have joined in a “Central In- 
stitute for Nuclear Research.” Members so far are 
Czechoslovakia, Hungary, Poland, East Germany and 
Rumania. Headquarters of the institute are in Moscow. 
Other countries on been invited to join, including 
Soviet satellites in the Orient. The U. S. S. R. has trans- 
ferred to the new Central Institute both the Soviet Insti- 
tute of Nuclear Physics Science with its 680-Mev syn- 
chrocyclotron, and the electrophysical laboratory of the 
Soviet Academy of Sciences with a 10-Bev synchrotron 
and much auxiliary equipment. Other Soviet-bloc 
news: Hungary and Rumania are now conducting med- 
ical research with radioisotopes supplied by Russia. 
Poland has begun publication of a magazine dealing with 
nuclear subjects; it is called Nucleonika. Moscow re- 
ports it has made the barium atom visible with a new 
electronic projector giving 10-million magnification. 


India sketches five-year-plan. The Nehru cabinet has 
accepted a nuclear development plan submitted by 
India’s AEC. It includes some projects announced 
earlier, such as the swimming pool reactor to be com 
pleted this year at Trombay, India’s nuclear center near 
Bombay; the Canadian-built NRX-type reactor, also at 
Trombay, for completion in mid-1958; a heavy-water 
plant at Nangal in the Punjab, and expansion of the 
rare-earth treatment plant at Alwaye in Travancore 
Cochin. New items include further expansion of the 
U-Th plant at Trombay; erection of a plant using solvent 
extraction to treat impure U extracted from monazite 
at the metal stage; a pilot plant for titanium sponge 
from native rutile and ilmenite sands (negotiations with 
National Lead Co, are in progress on this); and a multi 
million-dollar prospecting program for nuclear raw 
materials. The program envisages employment of 800 
Indian scientists by 1958 in the physics and chemistry 
branches alone. It also lays down that while fuel 
elements for the swimming pool will come from Britain 
and D.O moderator for the NRX from the U. §., all 
future development should be on the basis of indigenous 
material supplies. 


Brazil front-runner for an A&FP power plant. “Every- 
thing is set but the final details—all previous objections 
have been ironed out” regarding Brazil getting one of 
the three 10-Mw power reactors American & Foreign 
Power Co. plans to put up in three Latin American 
Countries (NU, March '56, p. 22; Dec. 55, p. 16). So 
reports Nucieonics’ Rio correspondent. The objections 
had come from a nationalistic minority, “singularly un 
informed” on nuclear fundamentals, in the National Re 
search Council who wanted a breeder using native tho 
rium. One remaining problem is location: logical spot is 
Sao Paolo, Brazil's industria] and scientific center; but 
President Kubitschek, former mayor of Belo Horizonte 
in Minas Gerais state, wants it for his home town. 

One of the first four countries to begin implementing 
their research bilaterals (NU, April 56, p. 17), Brazil is 
the first to find out exactly what is to be had under the 
President's generous but vague offer in his Penn State 
speech last June whereby the U. S, would pay half the 
cost of a research reactor for friendly countries (NU, Dec. 
55, p. 10). Brazil will get a U. S. contribution of 
$350,000 toward her 5-Mw Babcock & Wilcox swimming- 
pool reactor. Meanwhile it is also learned that Brazil 
has two power projects going: in addition to the A&FP 
project, Rio would like a Shippingport-purpose power 
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unit: i.e., one run not so much as a straight commercial 
venture as to learn power technique, get —s ex- 
perience and train personnel. This would also be about 
10-Mw, and would be a thorium converter. The draft 
of a power bilateral (see p. 17) specifically provides that 
Brazil is to have access to available U. S. data on thorium. 


U-Mill for Sweden. W. H. A. Robertson & Co. Ltd. of 
Bedford, England, has received an order from the Swed- 
ish Atomic Energy Authority for a uranium rolling mill. 
Robertsons built the first such specialized mill in Britain, 
is making several more for the U. K. AEA. 


UK increases funds 26%. Atomic Energy Authority 
funds for fiscal 1956 will total $191,240,000, an increase 
of $39,480,000 over last year according to budget figures. 
Most of the increase will go for new nuclear plants and 
equipment; $44,24-million is to be spent on new plants, 
of which $7-million is for plants to - started this year. 
Total cost of work started this year will eventually reach 
$32.76-million. Plant and machinery expenditures will 
be $56-million, as compared with $36.68-million in fiscal 
1955. Government loans to the Authority for financing 
U and D.O production will total $13.44 million, up from 
$10.92-million; part of this amount will srobably be 
spent on purchase of 50 tons of DO from the U, S. for 
$3-million. Meanwhile, the Authority reports that the 
“A” reactor at Calder Hall, to be officially opened Oct. 
17, is now ready for fuel-loading. Also, construction of 
the $84-million nuclear power station at Chapel Cross 
near Annan in southwest Scotland is underway, The 
four-reactor station, due to be completed in 1959, will 
produce 200 Mw of electricity as a “ product; primary 
ne is plutonium production. The reactors are 
yasically copies of the Calder Hall design but embody 
some improvements. Presently 700 workers are em- 
ployed on the 100-acre site, a former airfield. 


The man in the red flannel suit. A_ six-man Soviet 
technical mission visiting the Arab countries has offered 
Egypt “all the uranium Egypt wants for per ceful uses,” 
The mission is headed by Nikolai Melnikov, chief of the 
Soviet Techno-Export organization, who signed the recent 
agreement with Egypt for setting up a nuclear physics 
laboratory; he said four Russian experts would soon come 
to Egypt to set it up. He added the USSR would help 
Egypt look for uranium on her territory, and would 
supply it if none were found. He said Techno-Export 
had no political motives and attached no strings to its aid, 


Britain may ask U. S. for enriched uranium. Deputy 
Prime Minister R. A. Butler hinted in the House of 
Commons that Britain may seek a supplementary source 
of enriched uranium in the U. S. Britain, as a nation 
having its own enrichment facilities, ig excluded from 
the recent U. S. offer of 20,000 kg of U™ to foreign 
countries, but her supplies are very limited. Negotia 
tions for a separate agreement between the two coun 
tries are said to be underway, 


Industry encouraged in Canada. Atomic Energy of 
Canada Ltd. has established an industrial assistance 
office at Chalk River to encourage industry to take a 
more active part in nuclear development. 


Nuclear graduates in France. For the first time in 
France, 22 engineers were handed diplomas in nuclear 
engineering after completing a one-year course at the 
Saclay nuclear research center; 42 are in the next class. 
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News in Brief 

When you eat chicken you can’t tell the difference. This 
was the word Ralph G. H. Siu, technical director of 
research and development for the Army Quartermaster 
Corps, brought to a panel on food irradiation. Chicken, 
pork, shrimp, and fried oysters are not at all affected 
taste-wise by irradiation, and QM tasters couldn't dis 
tinguish fresh, quick-frozen, and irradiated samples. On 
beef, the testers disagreed; milk still gets a bad off-flavor. 
But some process cheeses actually improve in taste, come 
out tasting like expensive smoked cheese. The govern- 
ment is conducting basic research in this field because the 
cost is prohibitive to the food industry, Siu said. Pre 
liminary results now have QM thinking in terms of com 
mercial food irradiation arriving in 10 years. QM’s test 
ing program is now emphasizing research on foods ad 
versely affected by irradiation 

JCAE hears views on nuclear education. Rep. Melvin 
Price’s Congressional subcommittee on nuclear research 
and development called in a panel of authorities to dis 
cuss the crisis in educating scientists and engineers. 
General Advisory Committee chairman I. I. Rabi sug 
gested nationwide exams for high-school seniors taking 
math, with a large number of $500 scholarships for the 
best performances serving to interest more students in 
taking up math. David Sarnoff urged—as Admiral Rick 
over le also done—that companies donate the services 
of their top scientists for one-year periods to act as school 
and college teachers. 

Design contracts for Vitro. The engineering firm is un 
derstood to be completing negotiations to handle over- 
all design of nuclear facilities. Reportedly, these include 
the new Lockheed nuclear aircraft layout in Georgia (see 
p. 22) with two reactors—one of them on a high tower 
and a large lab; a nuclear facility for General Electric at 
its Evendale, Ohio, nuclear plane plant; two reactor 
projects at Ft. Belvoir, Va., one of 2 Mw, another of 20 
Mw; and Con Ed’s Indian Point plant for B&W. 
Electron accelerator for Cambridge. Harvard and MIT 
will jointly design, build, and operate a 6-Bev electron 
accelerator (instead of as in NU, April '56,p. 24). The 
machine will cost about $6.5-million of AEC money, and 
will be completed in four years 

Polymer research in U. K. Monsanto Chemicals of Eng- 
land has opened a new polymer research lab, the only 
industrial radiation research lab in Britain, to investigate 
chemical reactions promotable under beta and gamma 
radiation, with emphasis on development of plastics, 
Advanced medical course at ORINS. Oak Ridge In 
stitute of Nuclear Studies will offer a four-week ad 
vanced medical course covering these topics in separate 
one-week units: Uses of radioisotopes in hematology 
general medical uses of radioisotopes; supervoltage and 
yamma-beam therapy external radioisotope measure 
ment techniques. 

New radiobiology lab. Nuclear Science and Engi- 
neering Corp. has built a new laboratory near its Pitts- 
burgh headquarters to house its department of biology 
and medicine. 

Hydro power still judged best in Northwest. On the 
basis of a study of power costs for both hydro and 
nuclear projects in the Pacific Northwest, economics 
professor Kenneth M. McCaffree of the University of 
Washington concludes that continued development of 
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hydroelectric sites is still best bet for that region. How- 
ever, although capital investment costs still favor hydro 
development, he said the rate of reduction of nuclear 
power costs could be so great that utilities might find it 
wise to postpone expansion decisions for a few years. 
After 1970 a significant part of base-system needs in the 
Northwest will probably be met from nuclear sources. 


New lab at LASL. Los Alamos Scientific Laboratory 
nears completion of its five-year building program to 
move facilities and personnel to a new Scnieal area 
divorced from the community of Los Alamos across the 
canyon. Last month personnel were moving into a new 
$5-million, 560-office administration and laboratory 
building that will house in its four stories 1,000 members 
of the administrative, engineering, test and document 
divisions. 


Radiation-resistant lubricant developed. Because con 
ventional lubricants deteriorate excessively when exposed 
to radiation, oil companies have long been working 
to develop lubricants that can function effectively in 
nuclear engines for shipboard or aircraft use. Standard 
Oil Co, of California last month announced development 
of a synthetic “poly = oxide)”-type lubricant 


that actually performs better when under irradiation. 
It was tested successfully on machinery operating inside 
the Oak Ridge X-10 pile 

National uranium conference next month. More than 
100 are expected to attend a meeting on “Uranium and 
Atomic Industry,” which the Atomic Industrial Forum, 
jointly with Denver Research Institute, is sponsoring 
June 25 and 26 in Denver. The conference will bring 
leaders of the nucleonics and mining industries, finance, 
government, and education together in the heart of the 
uranium producing area for the first time. It will cover 
uranium geology, exploration, development, mining, 
processing and industrial demand as well as legal aspects 
and om pe energy sources. A two-day tour of 


mines and mills on the Colorado Plateau will follow. 


Reactor for Georgia Tech. Georgia’s Gov. Marvin Grif- 
fin appropriated $300,000 to Georgia Tech to inaugurate 
a program of education and research in nuclear science. 
The money will be used to build and equip a radio- 
isotope laboratory and to set up a graduate training pro- 
gram for nuclear engineers and scientists. In addition 
he said he would ask the Legislature to approve con- 
struction of a $3-million reactor “big enough for in- 
dustrial and commercial research uses.” 


Nuclear workers are good risks. Of more than 150,000 
employed in atomic energy plants throughout the U. S., 
at least 99.7% are considered standard risks for life in- 
surance requiring no extra premium due to any atomic 
hazard, reports the Institute of Life Insurance. Both 
frequency and severity of accidents in nuclear plants 
have dropped to % or 4eth of 1943 rates, and are today 
well below those in the petroleum or chemical in- 
dustries, for example. 

New radiation-protection committee formed. Lauriston 
S. Taylor, chairman of the National Committee on 
Radiation Protection, announced establishment of a new 
subgroup on protection from high-energy electrons, to 
deal primarily with very-high intensity electron radiation 
from accelerators. Lester Skaggs, of Argonne Cancer 
Research Hospital in Chicago, is chairman. 
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multi-Chane 


A 256 Channel Analyzer 
based on the 
Argonne National Laboratory Design 











For full details write to Dept 156 


@ Permits automatic subtraction of background 
from the spectrum read out. 

@ Permits section storage for separate isotopes. 
Average dead time of the counting channels is 
reduced when only the first 128 channels are 
used. 

@ Provision for decimal printout with auxiliary 
circuit is available. 

@ Records a permanent plot of the spectrum. 
@ Analyzes approximately one million counts 
per minute—acceptance counting rate up to five 
million per minute — without appreciable data 
distortion. 

@ Ease of maintenance aided by oscilloscope 
readout. 

@ Information permanently stored in magnetic 
toroids — data cannot be lost through power or 
component failure. 


Specifications 


1. 256 channels, each with 65,536 count ca- 
pacity. 2. Linearity 0.2% of full scale (except 
first 2 channels). 3. Channel dead time 20 
microseconds plus 0.5 n microseconds, where 
n is the channel number. Average dead time 
is less than 80 microseconds. 4. No channel 
width adjustment needed—no channel width 
drift. Positional drift small and uniform. 
5. Channel width approximately 0.2% of 
full scale. 6 Cathode ray tube display of 
data available during accumulation and read- 
out — clearly shows the data in each channel. 
7. Permanent record of accumulated data 
available with precision pen recorder. 8. 100- 
ke pulse generator for decimal conversion. 
9. 1000 VA Sola transformer for voltage 
regulation. 10. Standard power cable has 
three-prong connector with provision for 
grounding. 
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RADIATION COUNTER 44% 


LABORATORIES, INC. 
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TODAY 


ready to meet your 
immediate needs 

for Electric 

Power Production 


Pioneer Service & Engineering Co. 


231 SOUTH LA SALLE STREET * CHICAGO, ILLINOIS 


Serving power pliant needs of 
Industries and Utilities 
for 54 years. 


Send for our descriptive booklet, 
“Pioneering New Horizons” 
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Inconel! helped designers lick induction motor operating 
This Inconel nickel-chromium alloy cylinder lines 


probe " 


the bore 


of the stator, and another surrounds the rotor core 


with magnetic 


inghouse 


literally “canning” each 
fie Ids 
hlectric Corporation for the | 5 


Yet there's no interference 
The motor was ke velope d by West 


Lrovernment 


Inconel an essential in the “canned” pump 


...resists corrosion and heat 


of Atomic | nergy Commis- 
cts now employ hermetically 
pumps. They circulate reactor 
ints in high-temperature, high- 


pressure closed systems. 


This type of pump contains all mov- 
ing parts in a pressure-tight cell. It 
houses the impeller driven by an in 


motor, together with stator 


tor in s¢ parately sealed “cans.” 


It is well named a “canned” motor- 


And 


itor and rotor, 


with two metallic walls 


my 
it depends 


nie kel . 


illoy for successful opera 


i! t a 
ntaily on inn onel 


Inconel an essential 
ve.a thin liner of Inconel 
erted in the stator to seal it 
olants pumped, A similar 
cts the rotor. 
ers, Westinghouse Klee- 


ration. selected Inconel 
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nickel-chromium alloy because it meets 
four mnportant demands 
1. It resists corrosion by aggressive 
high-purity water 
2. It resists corrosion by certain 
liquid metals 
. It has the necessary non-magnetic 
properties 
. It has high electrical resistivity 


Other advantages 
Inconel alloy is structurally stable. 
It is not subject to embrittlement on 
prolonged heating in non-sulfidizing 
atmospheres. 

Inconel alloy is chemically stable. 
It resists damage by oxidation, car- 
burization and other forms of high 
temperature attach 

Inconel alloy is mechanically sta- 
ble. It retains useful properties to 


\ 


2100°F. and over 
tions. It resists grain growth and with 
stands thermal shock 


im some applic a. 


Inconel alloy is easy-to-work 


easy to form, machine, weld avail 


able in all commercial wrought forms 


Learn how Inconel nickel-chromium 
alloy may help you. Send for Inco’s 
24-page Technical Bulletin 7-7 


data on 


It Lives 


properties, available forms, 


and how to fabricate. It's yours for the 
asking. And if you have a specific high 
temperature problem, call on Inco’s 
lechnical Service Section .. . giving 
full details when you write. 


*Reyistered trademar 


The International Nickel Company, Inc. 


67 Wall Street New York 5. N. ¥ 
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INCO, Nickel Alloys 


Inconel .-+ for long life at high temperatures 
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Lithium, by reason of its atomic con- 
figuration and general characteristics, is 
rightfully included as the first member 
of Group I in the Periodic Table. A de- 
tailed study of the properties and reac- 
tions of both the elements and their 
compounds, however, shows that Lith- 
ium often resembles the metals of Groups 
If and IIL more closely than Group L. 
Following are some characteristic dif- 


ferences 4 


Lithium differs in organic 
chemistry... 
because its organolithium compounds 
form a unique class with stability, solu- 
bility and activity characteristics inter- 
mediate between those of the Croup I 
and Group I organometallic compounds 
Lithium also differs from the other 
alkali metals in that it serves as a unique 
catalyst for the polymerization of diole 
fins to materials of definite and predict 
able structure, It direets, for example 


the polymerization of isoprene predom 


inantly to 1,4 addition structures, 
Again, recent investigations have in- 
dicated an interesting potential as a 
direct reducing agent in solvents such 
as ammonia, low molecular weight 


amines, and ethy lenediamine. 


Lithium differs in metallurgy... 
inasmuch as the affinity of Lithium for 
oxygen, for example, is being utilized to 
reduce porosity in copper and copper 
alloy castings. Recent research has re- 
vealed that Lithium will produce brazing 
alloys with self-fluxing properties and in- 


crease the wetting ability of these alloys. 


Lithium differs in inorganic 
chemistry... 

the usefulness of Lithium Ilydride and 
Lithium Aluminum Hydride in the prep- 
aration of other hydrides having already 
been widely demonstrated, Recent 
studies indicate that other complex hy- 


drides prepared in a similar manner may 


° Lends ahi ad in industrial applic ations for lithium 


prove to be interesting tools for research. 
‘The low dissociation pressure of Lithium 
Hydride at its melting point, to cite a 
specific example, is unique among all 
hydrides. Lil also has some slight solu- 
bility in polar organic compounds which 


is again unique among alkali metals. 


Lithium differs in heat 
transfer... 

based on its physic al properties it has 
no equal as a liquid metal coolant. Due 
to corrosion caused at elevated te mper- 
atures by impurities in commercially 
available Lithium and Lithium Metal, 
Lithium has thus far found only ex- 
perimental use. 

Why don't you take a long look at 
Lithium? Its uniquely valuable differ- 
ences in so many diverse fields may 
prove of great interest—and profit—to 
you. Write our PR&D department giv- 
ing us details of the application you have 
in mind, | \perime ntal quantities of Lith- 


sum ¢ ompounds are ay ailable on re quest. 


LITHIUM CORPORATION 


4 
et oe 


OF AMERICA, INC. 


2595 RAND TOWER 


MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota « Bessemer City, North Carolina « Cat Lake, Manitoba + Amos Area, Quebec « BRANCH SALES OFFICES: New York 
Pittsburgh « Chicago « CHEMICAL PLANTS: St. Lowis Park, Minnesota « Bessemer City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minnesota 
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NEW 
MULTIPLIER PHO 


... for applications 
involving unusually 


low-level light sources! 


RCA-6810 
phototube in the RCA line—is a 


id-on type multiplier photo- 


the most sensitive 


fist 


ye designed for scintillation 
ters, spectrophotometers, 
)ther applications involving 
evel light sources. Featur- 
fast response, high current 
relative freedom from 
pulses, and small spread 
ectron-transit time, the 6810 
irticularly useful for fast 
dence scintillation count- 
Because the 6810 is capable 
vering pulse currents 

s magnitudes up to 0.5 am- 
vithout appreciable devia- 
rom linearity, the need for 
ciated wide-band ampli- 


eliminated in many appli- 


pectral response of the 

overs the range from 

it 3000 to 6500 angstroms 
Maximum response occurs at 
approximately 4400 angstroms 
The 6810, therefore, has high 


sensitivity to blue-rich light. 
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ELECT, 
TUBE: 


shown 
y actual 


Design Features of RCA-6810 
- semitransparent cathode on in- 
ner surface of tube face + face 
has flat surface - 14 electrostati 
focused 


(dynode) stages - focusing elec- 


cally multiplying 


xternal connection 
field which 
from the 


trode with « 
for shaping tne 
directs photoelectrons 
cathode onto the first dynode - 
accelerating electrode with ex- 


ternal connection for minimiz- 
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sures ’ 


ing the effect of space charge - 
short time-resolution capability 
in the order of 1 or 2 millimicro 
seconds: 
elect 
66,000,000 when operated 
with 2300 volts supply potential 

For complete technical data 
on RCA-6810 and other RCA 
Phototubes, write to RCA, Com 
mercial Engineering, Sect. k.-3! 
Harrison, N. J 
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ARCHER LEAD GLASS GOWN 


This garment of spun lead glass fabric is designed to 
protect vulnerable parts of the body from x-radiation 
and beta-radiation of atomic fission products. No longer 
does one have to depend entirely on lead rubber aprons 

. and risk exposure of arms, shoulders and lower legs 
to scattered radiation. 

Measurements made at 75 K.V. and 0.5mm Aluminum 
gave the following results: 

% transmission lead equivalent 
1 layer 15 040mm 


2 layer 6 088mm 
3 layer 4 140mm 


Archer Lead Glass cloth is very effective in light 
weights. It is a flexible, strong, chemically resistant, 
fireproof material. Archer cloth will not deteriorate in 


storage or use, is non-shrinking and non-allergic. 


MEMORIAL MODEL “CORAY” CO* IRRADIATOR 


Engineered by BAR-RAY with U.S. ATOMIC ENERGY COMMISSION 


Floor, wall or ceiling mounted 

Remote automatic operation or to suit 

special requirements 

Designed for continuous use 

Wide range of cone fields available 

Larger fields at shorter focal] distance 

Designed for standard AEC capsule 

Meets all safety requirements of National 

©@ 1,000 curies for Bureau of Standards new Handbook 54 and 

Voor uertras Atomic Energy Commission 


New York City 
e Economically priced from $3,000 to $12,000 


@ 500 curies for . #60 fpr : - . 
te , or: 

PARKE-DAVIS A complete range of Cobalt irradiators for 

Detroit, Mich therapy, industry a nd resea rch are a vaila ble um 


six basic models from 250 to 1,000 curies. 


CORNING RADIATION SHIELDING GLASS BABCOCK & WILCOX FLEXIBLE FILM HOLDER 


Bar-Ray is distributor for this 3.3 density, non- Bar-Ray is manufacturing licensee for this heavy 
browning and 6.3 density lead glass. The 3.3 glass will duty, flexible, light type enclosure for x-ray sheet 
not discolor when exposed to high level radiation. It film, for use with direct exposure and with lead 
has mechanical strength comparable to commercial screens. Fabricated of durable black plastic and 
sheet glasses and excellent chemical stability. A vari- hinged with black plastic tape. Double fold-over in 
ety of sizes are available in thicknesses of 2", 3”, construction, it is 100% lightproof. Accommodates 
4", 6” and 8". films and screens in all sizes. Special sizes to order. 


SOLD THROUGH YOUR DEALER WRITE FOR LATEST CATALOG 


BAR-RAY PRODUCTS, INC. 


219 — 25th STREET, BROOKLYN 32, N.Y. Telephone: SOuth 8-1022 


furopean Representative: Mr. C. £. Ferrero, Vie G. Tomassetti, 8, Rome, itely 


Stainless Steel Processing Systems @ Isotope Fume Hoods and labs @ Film Transfer Cabinets @ Ther tic Valve Assemblies 
lead Lined Chests and Sofes * Archer Lead Glass Gowns . Leod Protective Screens + leed Insuloted Hoods 
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OF PHYSICAL PROPERTIES 
TE FORMULATIONS 
N ALUMINUM OXIDE 


entitle 


Strength (PSI 18,000 to 32,500 


ompressive 


Strength (PSI 150,000 te 290.000 


Modulus of 


Elasticity (PSI) to 50x10° 


to 3.80 


30x10° 
Specific Gravity 3.30 


Coefficient of Linear Expon 


sion (per C(25 -500 C) 5.4x10° to 5.4-8.1x10° 


Thermal Conductivity 
BTU/hr./ sq. ft F/in.) 80 to 133 
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ELECTRICAL PROPERTIES 


Dielectric Constant @ 60 cy 
@ 1 me 
@ 1000 mc 
@ 10,000 me 
(volts per mil 
@ 60 cy 
@ i me 
1,000 mc 
10,000 me 
10,000 me 
Electrical Resistivity 25°C 
200 C 
400 C 
600 C 
900 C 


Dielectric Strength 


Power Factor 


Loss Factor 
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Where can a materi 
with such propertiés as 
these fit into yogr picture 


faymed into shape 
into molds. As 
formed and sintered, it can be held to reasonable 


Alite is a sintered metallic oxid 
by extruding, pressing, or cas 


tolerances. By diamond wheel grinding, Alite can 
be finished to virtually any tolerance required. 


rhe series of Alite Formulations based on aluminum 
oxides possess physical properties falling within 
the range shown in the table at the left. Electrical 
properties of Alite formulation AE-212 are shown 
immediately below. 


In appearance and in its ability to withstand 
chemical attack, Alite resembles fine quality 
chemical porcelain. It shows zero water absorption 
and is vacuum-tight. Its maximum working 
temperature ranges up to 1300°-1600° C. 


WRITE FOR BULLETIN A-7 


— 


Se 
Za oe 
U. S. STONEWARE 


AKRON 9, OHIO 





KILOCURIE 


COBALT 60 


RYO] bf | {04 27.5 


for Research and Industrial GAMMA-IRRADIATION 


Cobalt “SLUGS” serve as convenient “building blocks” permitting easy assembly 
of desired source configurations. 


Using the ‘building block’ technique, Cobalt 60 SLUGS can be assembled in 
cylindrical, rectangular or linear forms. The individual SLUGS are Cobalt rods 1”’ 
long and %4"' diameter clad in Ye’ aluminum. 


As a source of high-intensity ionizing radiation 
Cobalt 60 has these advantages: 


e highly penetrating — uniform dos- completely dependable and pre- 
ages can be delivered to thick dictable. 
materials even after packaging for 


shipment. can operate under high tempera- 


tures and pressures. 
high intensity of radiation—millions 
of roentgens per hour can be readily 
produced. 


as durable as a simple piece of 


metal. 


negligible maintenance — nothing Proven to be economically com- 


fo wear out or break down. petitive. 


An experienced staff of engineers and physicists is available on a 
consulting basis to design and set up gamma-irradiation facilities for those 
who require this assistance. A letter or call will bring further information. 


ATOMIC ENERGY OF CANADA LIMITED 
COMMERCIAL PRODUCTS DIVISION 
P.O. BOX 93 OTTAWA, CANADA 
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New Homogeneous Reactor 


for LOW-COST ATOMIC POWER 


in the 5,000 to 40,000 kw output range 





Simplicity of design, exceptional stability and ease of control 
are outstanding features of this small homogeneous power plant 


The one-region aqueous homogeneous reactor il 
lustrated in the cut-away drawing at the right has 
been designed by Foster Wheeler for economical 
production of electric power in the 5,000 to 40,000 
kw range. It offers these unique advantages. 


I. Reactor design is based on optimum nuclear 
parameters rather than heat removal. 
2. Continuous chemical purification of the liquid 
reactor fuel removes fission and corrosion 
products. 


3. No control or safety rods are necessary. Large 
negative temperature coefficient of reactivity 
enables reactor power to follow load demands 
rapidly and faithfully. 


Ce gE ee 


- Reactor vessel is a simple, spherical pressure 
vessel. 


Liquid fuel is pumped from the reactor to a heat 
exchanger and the steam thus generated can be 
superheated and used to drive a conventional tur- 
bo-generator. For more complete information, send 
for a copy of the November issue of Heat Engi- 
neering. Foster Wheeler Corporation, 165 Broad- 


way, New York 6,N. Y. 





: STEAM DRUM 
. PRESSURIZER 
. REACTOR VESSEL 
. HEAT EXCHANGER 














PUMPS 
STORAGE TANK 


(HOT portions of circuit shown in red) 





FOSTER WHEELER 


NEW YORK *© LONDON «+ PARIS © ST. CATHARINES, ONT. 
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aFIRST PRIZE 


1955 Jesse H. Neal Editorial Achievement Awards “For the best account 
of an event, project, or subject (news reporting and/or articles) of major 
significance to the field or industry served.” 


A panel of professionals selected by Associated Business Publications chose the finest editorial 
material produced during 1955 on the basis of (a) Editorial craftsmanship (b) Contribution 
to the field served (c) Accomplishment of purpose 


The September, 1955 58-page special report on the Geneva Atoms For Peace Conference won 
first prize for NUCLEONICS in this industry-wide competition. This is dramatic evidence of 
the valuable contribution that NUCLEONICS is making to provide information that is 
needed by the industry it serves . . . information that is available nowhere else. 


lo place your products, your company, in the rapidly expanding nuclear market, take 
advantage of the finest editorial content and largest circulation (13,000-plus paid subscribers ) 
to assure readership and attention for your advertising messages. 


Complete plate deadline is the 8th of preceding month, copy to set the 25th of 2nd preceding 


month 


@® 


32320 WEST 42ND STREET, NEW VYORK BG, NN. 


@ 
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Two New Industrial Radiation Applications 


Neutron Absorption Analyzer 
and Radiflo Leak Detection System Now in Production 


4 RADIFLO There is a vital need and an 


increasing demand in military and civilian production for 
100% quality inspection of finished products 
This has come about due to tougher environmental operating AiResearch Manufacturing Company 
conditions, and the necessity for better performance Division of The Garrett Corporation, Los Angeles, 
and longer life required from the product uses Reed-Curtis System to test bellows used in air data systems 
In keeping with this trend for improved quality Reed-Curtis and cabin pressure regulators 
has developed the Radiflo Leak Detection System 
a highly sensitive, rapid, 100% inspection test 
for hermetically sealed parts 
The parts to be tested are placed in a radioactive 
gaseous medium. A positive external pressure is applied 
$0 there will be a flow of radioactive molecules to 
the inside of any parts that have ‘‘leaks.”’ The outer surfaces 
of the parts are then decontaminated by an automatic 
cleansing cycle. The ‘‘trapped’’ radioactive molecules within 
the “leaker emit radiations which penetrate the walls 
of the part, and are quickly determined by the 
Analytical Instruments. Since the radiation counting rate 
is directly related to the leakage rate, the defective 
parts can be accurately located and rejec ted 
Until the Radiflo System was developed specifications on 
sensitivities of leakage testing were limited due to the 
unavailability of a sensitive test method. This handicap is 
eliminated since the Radiflo System has a nominal 
leak sensitivity rate of one standard cubic centimeter 
in 500 years. Consequently, the Radiflo System assures 
accurate and satisfactory testing of Pressure Bellows 
Hermetically Sealed Relays, Magnetrons, Vacuum Tubes 
Small Fuel Tanks, Sealed Switches and a host 
of other sealed products 


NEUTRON ABSORPTION ANALYZER 


Another new development from Reed-Curtis is the Neutron 

Absorption Analyzer — a non-destructive analytical instrument for the 
identification and analysis of Cadmium, Boron, Lithium, Mercury 
Indium, Gold, Silver and many rare earth elements. Since each element 
of this group has a high absorption rate (the ability to absorb neutrons 
when subjected to radioactive bombardment), while all other elements 
have relatively low absorption cross sections, identification and percent 
purity are readily obtained. This is accomplished by calibrating the 
instrument for neutron counting rate versus percent purity in the sample 
The Neutron Absorption Analyzer is ideally suited for Automation 

and continuous control processes since the sample does not have to be 
prepared in any form, nor is the accuracy of the analysis effected 

by piping, concrete or other standard construction materials 


FEATURES: + Non-destructive analysis + Rapid analysis (approx. 1 minute) 
* Accuracy * No preparation of sample needed. + Analysis of gas, 

liquid or solid samples * Simple to operate » Sampling or continuous 
control system * Employs neutron absorption properties of nuclei 


The new Neutron Absorption 
Analyzer used for the 
Non-Destructive Analysis of 
many rare earth elements 


For additional information write Dept. 494-9 


Reed -Cwelis wuciear industries, inc. 


Nuclear Division of American Electronics, Inc. 
655 West Washington Blvd. 
Los Angeles 15, Calif. 
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\ innounced in numerous new spaper arti les the 
iclear program at Convair has progressed to the point 
ere two reactors, the first portable ground reactor 

ind the first airborne reactor, have been built and oper 
ted 


ucceE ssfully rhe airborne reactor used for shie Id 


tests, has been flown repeatedly in a B-36 


he nuclear program is now expanding Men are needed 
vith training or experience im almost all fields of science 
id engineering to investigate the feasibility of nuclear 


vered aircraft 


ivair engineers enjoy full freedom in exercising 


eative ability and are supplied the finest technical 
icilities with which to carry out assignments, Convair 
ngineers receive professional recognition by manage 
vent in the form of merit advancement, and are encour 


iged to publish their studies in scientific journals 


At Cony 


cts connected with nuclear power 


tir, creative thinking is required daily on special 
A diversified 
ice of engineering and scientific fields is offered to 
it Convair Fort Worth. You are given advance 
ning required for your special field while on full pay 
Convair Fort Worth also offers you the opportunit 
to further your education on the graduate level, without 
st to you. Convair employee benefits are tops in the 
industry, offering you life insurance protection, hospi 
talization benefits for you and your dependents, and an 


outstanding retirement plan 


ov 
we: 


Ke) 








PARTICULARLY ATTRACTIVE POSITIONS 
ARE AVAILABLE IM THESE FIELDS: 


NUCLEAR ANALYSIS AND DESIGN 
RADIATION EFFECTS RESEARCH 
REACTOR OPERATIONS AND DESIGN 
NUCLEAR INSTRUMENTATION 
RADIATION SHIELDING RESEARCH 
RESEARCH FACILITIES DESIGN 


PLUS — important openings in numerous 
other areas of Supersonic Aircraft and 
Nuclear Research, Development and 
Design. Today, take time to investigate 
CONVAIR — FORT WORTH. 


AIRCRAFT EXPERIENCE NOT NECESSARY 


Address confidential inquiries to 
MR. H. A. BODLEY 
Engineering Personnel, Technical Employment 
CONVAIR, FORT WORTH, TEXAS 


CON VAIR 


~" FORT WORTH 


a DivisSton OF 


GENERAL 


DYNAMICS cor Pe 
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G.E. Designs New Alpha Particle Detector 
for Health Monitoring Against Radiation 


General Electric’s new alpha particle 
detector is a dependable monitor for 
inspecting clothing, machinery, lab 
oratory areas or equipment suspected 
of containing alpha radiation. 

EASY TO USE, the detector weighs 
less than 2'4 pounds, including 10 
feet of cable and connectors. It has 
an exceptionally large detection area 
of 150 square centimeters; is capable 
of detecting alpha particles having 
energies as low as two mev. 
COMPACT CONSTRUCTION consists 
of a zinc-sulphide phosphor, photo- 


multiplier tube and cathode follower 
pre-amplifier giving 0.25 volt output 
pulses. These pulses are transmitted 
to a scaler or rate meter. The detector 
ilso makes a rapid and sensitive 
survey meter when connected with 
a simple audio-speaker, which pro 
luces an audio “popping”’ noise 


PRICE is $249.60* and the detector 
is available from stock. For further 
information contact nearest G-E 
Apparatus Sales Office, or write for 
Bulletin GEA-6117, Section 605-81, 
General Electric, Schenectady 5,N.Y. 


*Manutacturer's suggested retail price 


Bes pe 


Progress /s Our Most /mportant Product 


© GENERAL ($6) ELECTRIC 
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Jerome D. Luntz, Editor 


Nuclear Accidents Are Everybody's Business 


| st November 29, the world’s first breedet 
EBR-I 


cident in Idaho Four months later, amidst 


reactol was badly damaged in an 
much confusion and after being prodded by the 
press, the Atomic Energy Commission announced 
that such an accident did in fact take place 

It may be that this delay in the issuance of a 
press release did harm to the development of the 
Without the benefit of facts, 


some people had already come up with erroneous 


nuclear industry 


impressions of the implications of the accident 
before AEC’s 


tnnouncement gave the Impression that the 


In fact, the first press stories 


cident was going to be a setback to industry's 
ilready difheult task of trying to get ample 
urance on nuclear facilities 
The facts actually point in the reverse dire: 
tion. First, the reactor is an experimental one 
that was being pushed to high power levels with 
part of its control system disconnected Chen 
vhen the accident did take place, there was no 
damage whatever outside the building, and the 
ime would have been true even if the reactor wer 
ocated in the center of a major metropolis And 
this question of insurance coverage for third 
party liability damages outside the plant that 
the problem for industry 


WW" these as the facts, why then did AEC not 
issue a press release immediately? The 
excellent release that was finally put out would 
have immediately forestalled the possibility of 
y misapprehensions. People would have read 
accepted the incident as a minor, unfortunate 
dent with no wide significance—and not 
nearly as bad as many accidents that take place 
conventional industry 
But Commission personnel apparently felt that 
Was an internal matter and wasn’t the bu 


of anyone else Actually there never ha 


been any question and there never will be but 
that nuclear accidents are everybody's busine 
Chis will always be the case in any industry that 
has major potential hazards And we're sure no 
deluding himself into believing that because 
nuclear industry safety record has been so 
erb hazards aren’t potentially great 
idence of the universal interest in radiation 
ifety— and, obviously, in nuclear accidents— 1 


ot difficult to come by First, the character of 


atomic energy is such that one of its drawback» 
is the harmful effect that its use can have on 
others. There are radioactive wastes, including 
solid, liquid and gaseous effluent from reactors 
There is the possibility of major reactor acci 
dents. There are the dangers of transporting 
radioactive and fissionable materials between 
cities, between states and between countries 
Because of this universal interest in the effects 
of nuclear radiation, we in this country have 


Various | ederal 


agencies, state groups, insurance bodie the 


taken very great precautions 


National Committee on Radiation Protection 
and others have concerned themselves with the 


problem. The same is true in other countries 


N this the infaney of the nuclear industry, it’s 
| important that full information be issued 
promptly on any nuclear accidents It’s SCTLOUS 
enough that a bad nuclear accident almost any 
where in the world today would have a retarding 
effect on the development of the industry But 
because attitudes toward hazardous things are so 
frequently conditioned by psychological factors, 
misinformation or incomplete information about 
a minor nuclear accident could have almost as 
retarding an effect as a major accident 

And in the case of the Atomic Energy Com 
mission, there is little question that because AEC 
has been and still is the primary generator of 
nuclear experience and because AEC is operating 
on the frontiers of this new technology, AEC 
experiences will come under much closer scrutiny 
and evaluation than those of others 

Apart from the bad effect that secrecy would 
have on attitudes toward nuclear safety, such 
withholding of news is wrong in principle It is 
beyond the authority of AEC to withhold infor 
mation not affecting the national security And 
because Ak 


public confidence in it will surely be undermined 


operates in so much secrecy 


Thus, for the sake of the most expeditious 
development of a peaceful international atomic 
energy industry, the U.S. Atomie Energy Com 
mission must in the future recognize that the 
Nuclear accident 
are, indeed, everybody’s business. We hope 


eyes of the world are on it 


none will ever happen again, but if they do 
AEC must, on its own initiative, promptly issue 
i statement of the facts 





Starshaw 


SODIUM IODIDE (Thallium) SCINTILLATION CRYSTALS 


for Gamma Radiation Detection Instruments 


“Harshaw Quality”. . . inherent in each Harshaw-made crystal 


The high purity, clarity, and proper activation of Harshaw 
Crystals are a natural result of our long pioneering experience 
in the delicate art of crysta! growing 


Harshaw Purity means light absorbing impurities are 
reduced to infinitesimal traces 


Harshaw Clarity gives highest possible transmission of the 
crystal’s own emitted light. 


Harshaw Activation means the optimum thallium concen- 
tration ensuring maximum energy conversion. 


Our crystals are normally supplied hermetically sealed in 
aluminum containers engineered to secure maximum light 
collection. We will custom design these units to fit your spe 
cific requirements. Harshaw crystals are currently used in 
nuclear physics research, well logging, uranium prospecting, 
medical research, and industrial process and product control. 


No need to specify ‘‘Harshaw Quality you get it auto- 
matically when you order Harshaw Crystals. We encourage 
requests for technical assistance. Prices, specifications, or 
other information will be sent in answer to your inquiry. 


’ da RR Se 


OTHER HARSHAW SCINTILLATION CRYSTALS AVAILABLE IN THE FOLLOWING FORMS; 


Potassium lodide (Ti) « Cesium lodide (Tl) «+* Cesium Bromide (TI 
Anthracene «+ Stilbene * Naphthalene 


Lithium lodide (Eu) for neutron detectior . Sodium lodide (rough cut blanks) 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97TH STREET . CLEVELAND 6, OHIO 
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A SPECIAL REPORT 





Number of Users of Radioisotopes 


Applying “Dea 
Radiation in Industry 


Despite the fact that radioisotopes have been in wide use since 1946, it is only in 
recent years that their use in industry has become significant. There are now 
some 1,400 industrial groups routinely applying radioisotopes to their research, 
analytical, process control, and production problems. 


Although any estimates are admittedly rough, it has been calculated® that in 
1955 industry saved $150—200-million through the use of radioisotopes and that 
these savings may grow to $1-billion annually in the next decade. 


Because of the obvious tremendous importance of radioisotopes to industry, 
NUCLEONICS has prepared this special report to point up the advantages and tech- 
niques of applications that have been particularly successful. Emphasis is placed 
on why experiments have been planned in a particular manner and how optimum 
results were achieved. 


We have had invaluable assistance in the preparation of this report from Dr 
Charles E. Crompton, formerly assistant director of AEC's Isotopes Division, and 
now associate technical director of National Lead Co. of Ohio. The following com 
ment on the report by Dr. Crompton adds useful perspective 


The reader should bear in mind that the successful planning of an isotope 
study in one field of endeavor closely parallels the planning and evaluation in an 
entirely different field. For example, biological or medical tracer studies involve 
many of the same feasibility considerations as do large-scale industrial tracing. 
The determination of blood flow through the heart by the technique of integral 
counting is little different from certain industrial hydraulic tracer studies. Thus, it 
is imperative that the industrial isotope user be alert to new applications or tech- 
niques that develop in other disciplines. 


In a similar vein, one should not lightly discard a potentially valuable isotope 
use just because the feasibility study reveals that it could not be accomplished 
economically or safely or sufficiently accurately with today's instrumentation. The 
unusually rapid advancement of scintillation detection equipment during the past 
few years clearly illustrates that promising ideas must be reviewed periodically in 
light of improvements in instrumentation, Tomorrow's instrument may permit you 
to achieve the required sensitivity with an acceptably safe quantity of radioactivity."’ 


The estimates for the data on savings by industry were supplied to Nuc ieonics by 
Dr. George G. Manov, U. 8. Atomic Energy Commission, Washington, D.C, The estimate 
f $100-million savings for 1954, shown on the chart, includes $40-million by thickness gages 
$40-million by radiographic testing, and $30-million by miscellaneous radioisotope techniques 
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RAplomororEes re presen 
major tools that have bee: 
to the research scientist 
potential of these tools ha 
realized in the fields of 
development 

The majority of resea: 
are in the field of t 


in which the location 
material is wanted 
tions, advantage tal 
that radioisotopes be 
the same as the stabl 
respective element 
radiation indicates tl 
quantity, Example 
breadth and diversit 


techniques 


Small-Quantity Tracing 
Suppose that a ve 
or concentration of a 
traced, For example 
transistor research if 
determine the mass tran 
from a gold-plated tung 
electrode to a germaniur 
tor during the forming p 
voltage pulse and thi 
the gold transferre: 
plated with radio 
pulsed in contact 
The quantity of go 
found by activity 
a total of about 
10-7"? gm, into a vo 
the crystal, As sh 
distribution was determ 
graphically at differ 
crystal by lapping off tl 
exposing a photograp! 


the exposed surface Ihe 


gold was found distributed in 
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Radioisotopes — 
Versatile Research Tools 


By G. D. CALKINS 
Battelle Memorial Institute, Columbu 


hape with a base about 100 microns i n be desirable to find the posi- 
diameter and an apex about 2.5 micron on ot a materia! \ study was made 
into the crystal 7) harmful sevregation of inter- 


hie compound 


resulting trom 


Nonseparable Materials rare-earth additions to steel usine ¢ 


Sometimes the material being traced mixture of radioactive rare-earth metals 
issociated with other materials diffi \ { nisch meta As shown in 


iit to separate from « wh othe i U 2 tutoradiog prin ind metal- 


example, in the drawing of steel wire a ographic analys of microsections of 
lime residue from the liming tank or iple of the rved alloy were com- 
lubricant may interfere with the subse pares sho misch metal atoms 
quent coating of the wire A study of vere dispe roughout the matrix 
the cleaning of the wire by conven nd slightly concentrated in the inter- 
tional analytical techniques | ‘ dendritic zone 
tremely difficult because the eparatior material cat 
of the very small amounta of lime or f itself. For imple in a study 
the wire is required Che use of lime of the migration of moisture into at- 
labelled with the radio otope Ca” per u“ d protect irnish coatings. it 
mits the detection of a lime re mue ol desired to ¢ nine the relative 
little as 2.5 * 10°° in. thickne ol migration of moisture at a rela- 
ithout the necessity of making a com humidity o > into a di 
plete chemical separation of the calciur i mpared to [a film that had 
from a large amount of the component ny exposed irel ve humidity 
the steel wire (2 Y iter labeled with tritium 
100% 
Nondestructive Testing 
Perhaps a sample must 
iondestructivel or in 
xample if the piston ring 
| combustion engine 
rotats vear would 
testing of this sy 
ult to determine the 
the piston rings o 
tallied By incorpora 
mount of a gamma-em 
it a point along the peripher a pi m after a 100-h: 
ton ring, it was possible to « u hows that althoug! 
the rate of revolution of ’ tion of moisture 
deposit by using a counter los “late hange of moi 
point outside the evlinder wall d, film w 1 atmos] 
therefore, the rate of rotation 


ticular design of piston ring (3 as illu ome 
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FIG. |. Autoradiograph of germanium crystal section FIG. 2. Superposition of photomicrograph and auto- 
shows distribution of gold transferred from tungsten radiograph of steel containing radioactive misch metal 
whisker 

vhich radioisotopes are basic research and development work BIBLIOGRAPHY 
research scientist and there are countl opportunities for 
ire useful research radioisotopes to provide unique an- 
rant wider consideration swers Researc! probiem of consider 
ng problems An extra ible economic import can be ap 
tilable to those whose proached and solved with this powerful 


selves with radioisotope tool ind with an extreme! modest 


In all uspects of both capit il investment 


CASE STUDIES 


Measuring Adsorption 


of Cosmetics 


By M. F. NELSON, JR. 
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mpossib to 


Counting 
After elected ey 


iivtical method 


tuche presented 


th how a chemi meta rat are verte 


“elected organ 


KOO-1 O00" © in the 


of tooth deca, wound 
retenti 
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activit 
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} 


ene compounds 
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A further consi hy imple used. In the case of 
analyses for each rate il dered dental enamel with the ratios 
volved, Liquid n le to radioactive fluorine used 


would be tedious ul dov n uptake of as low as 0.05‘ 


( 


ing if avoided beceau 0 I rre followed over a period of several 
scopic nature of the « id tl In experiments with extract 


known possibilit ! xehang f ti man teeth where the total adso: 


tagged carbon dioxi t i urface is low, experimentation 


carbon dioxide in the MOsp t adsorption down to 0.02% 
Over-all precision o 1 j fo ed for periods up to 6-7 hr if at 
good In genern I I ( I Fo } I used per tooth 
different rate where about on ow important to remember 
of the activity is lo recision i“ s decreased consider 
+ 10-12% for a cor ng " orf 1) | ! ‘ f radioactive 
é-min periods, In ti ! . f deca of 
proximately 1% of the act ound I I ntation  t ms | direct 
precision is about 
of the technique | 
no method has beer 


for the quantitative 

! ’ FLOW-GAS CELL especially developed for 
substituted sarcosine assays of materials retained on the skin of 
ever in the metabolis rie live rabbits. This solved problems posed 
amount of racdioact n tl by contamination and breakage withend 
organs, feces, and u window tubes 
and 100 + 5% of 


wie accounted for 


FLUORIDE PROBLEMS 


nters 


went for fluor 


rig 


Dentistry’s increasi Mork thought that t 


stimulates interest in ny 0 be desirable 


in dentifrice Studie ( itif on and anion in adsorption dij Tin Tagging 


formulations determin chit ina i in-vilro reactions 0 | ‘ ntal fluoricte 


ingredients  necessar 

adsorption and retent idl 
Incorporation of sod a ME 

stannous fluoride in d i lif 

lates interest in fluor 

NP Adsorption of fluori alt | 


tracted human teet! , | \ 


tip 
since adherence to bomba 
desired Studi ere | ul the re 
tal enamel, which onverted 


available than extr exchange 


preliminary and sup Subsequent 


Since normal it t procedure for react 
| | ger quantith 


ible to run a series of st 


We Choose C’' his tagging agent 


With both the odium and stannou 
The \ - yl arcoar mo ile ilts of | we studied adsorption on 


contain orygen, nitrogen, ¢ a owdert human dental enamel usit 


hydroge n Sence oryqe (ro I 4 { gy of substrate We ilso 
gen have no satisfactory isolop mae tuclic on extracted 


label muat be C™* or trait rilius iuman te i using > 20 ue per tooth 


ia not used because o ak bete hese levels of activity were establishe “ | denta 
(0.015 Mev) and the pe Hf rohe ifter taking several factors into consid i human teet! 
of the tagged aton ile ration. Duration of the experiment nee the St lex vith formation 
with stable hydrogen Ilene i vas at least 4 hr or two half-lives of the f fi t 0.354 Mev gamma emitter 
used as tagging agent and sodiur otope he original specific of half-life samples to be 
N-lauroyl sarcosine-! ; of F'* was considered lm : ) d are allowed to stand for 48 hr 
N-palmytoyl sarcosine : In addition, the amount of adsorption before radioassay is undertaken Phis 
dium N-lauroyl sarcosi ’ re f radioactive fluoride occurring on the transient equilibrium to be re 
synthesized (5 ubstrate determines the activity of stal hed between the Sn and It 


Ih 
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the radioassay for tin F'’-Positron Counting Relative 


es are run on il 


A/though annil tion of F'* posi readily in ads 
it the time of / 


dltant 0O.41-Me that dentifrice 


than dentifrice 


trons occu 
correction tactor is 


enamel Also, the 


gamma ra ‘ n formation 1 
de position of 
high eff medium Ilo 


rhe ( it ’ ravs 0 
K-capture x-ra t Pieeental, ft : tative 


nol suflicrier murement hy sucl 
give 


esent especially 


itd 
Howe ver since all 

mith ’ iiation sper de posted per? 
e ughly : 
Ar thorough r self absor plion ‘ 


fromel ing of O06 


Mev positr ndertaken with mained for a 
thin-mica-er i-M tubessuch dentifrice at the 


as for the adaorting 


/ 


xperiments, litth 
present on the 
teeth at the time of 


/ 


ection values of hu 

il in determining 

nitially present in 
of the dental soap formulation n of white contaminated o1 


c rabbits Phe one veriment mens very readily, esper 


- 


ures relative ! | n emolhent ol the surtace a 


SKIN RETENTION STUDIES from a lotion formulation by human animal. Secondly, to co 
| thy ost part. usual methods of ind animal sh ina irious condi of results, it is necessary to maintarn 
e totally inadequate in one tions In bot! ("'* is used i constant distance between the G-M 
etic chemistrv—assay on is the tagving age nd radiocarbon tube and the urface \ pacing 
Attempts to ey is incorporated int molecules by device used to hold the G-M tube and 


or in-vitro re chemical nthe maintan constant cista 


loecur in the presence partially effective 


Counting on Skin Phe figure show 


rally has resulted 
tluable information Preliminat investigation into the cell devised 
conducting the method of radio i vus undertaken in-viwo a 


using radiotracers using conventions mica-end-win of |! 


quite high in cosmetu dow tubes such a racerlab TGC-2 maroc 


the determination of or Nuclear-C1] 0 Several de excluding \ tb rubber 
etentivens or adsorption fects became apy it in this manner ind using Q- oe roned © 
wents on lving tissue of detection neitivity is very helium and 0.95% ObuU tare 
idsorption studies illus low with weak beta emitters such a ing device was made that po 
of radiotracer techniques C', This is due not only to the at an operating itage of 1,500) volt 
tenuation of the ! | the win and has an operating plateau of at 
r visorption of two dow but also to lene of intimate least OOO volts with - 1(M) 
pounds on living animal contact between window and surface olt The 
nted rhe first experiment area counted vindow 1 sens to O' beta 
the relative pickup and brought into contact with end-window tubs i the 
bactenostatic agent trom the adsorbing ! the tube i PU ' . from the 
haved skin of a whi rabbit With 
higher-energy beta em 
Safety with ay  * < mally encounter pith bela emitters ind Ra DPD 
The am ples ree ‘ rom Brookhaven time that of 
uth and safety rules generally posse yigh activity to The flow-gas cell 
ved are observed with deliver 200 500} i the container both tude experiment | » the 
no external radvation irtace Therefo climinary un tagged bacternostat on the 
re v8 taken to prevent packing opening the can and rabbit and tuclye ol the tagged 
of radwactwiuy plastu hottle a il the emolhent on human j Both tiie 
orn when handling ample to the olume are ire in progre nel res on appeal 
during synthesi undertaken behar onverntronal lead to be better thar / het Linnple 
when handling wall of 2-in. conte brick Con containing O.05yc, e1 ire counted 
San ple je vant monila | peraonrn aD lor > min No other methods of a 
rlaken only with re polved uw i ng indertaken ie known tor these tiuclye 
samples are con ang a tra } I} (ulv BIBLIOGRAPHY 
tray lo pre ent ; = , wre Vodel 599 
gamma ’ / ole iring actua 
experiment personnel exposure 
everyone 
posutrons, anni i th wrator wed ! pocket 
ays arie posing wonization amb n addition to the 


wroblema not nor usual fir 


/ ned ely | 
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ACTIVATION ANALYSIS 





Activation Analysis— 
What Can It Do for You? 


By G. W. LEDDICOTTE 
tnalytical Chemiatry Division 
Oak Ridge National Laboratory 
Oak Ridge, Tennesses 





Most or THE TOP under consid half-life of the radionuclide produces ae 
ation in this special report on app r ind the duration of irradiation TABLE 1 — Sensitivity 


radiation in industr nph Counting. Once the irradiation ha 
analysis of a proce von been stopped and production of the 
measurement of the radioactivi if rachomotope of interest has ceased, it | 
radioisotope introduced a ( necessary to assay the radioactivit 
early in the experiment induced in the sample Sometime 
activation analysis is different direct measurement of the radioactivit 
a sample to be analyzed ubjeeted to in the sample can be made by placing 
an “activation” by means of ource the irradiated sample into a counter 
of nuclear particles to rm artificial ind determining the half-life and 
radioisotopes of the element being inalyzing the energy of the radiation 
analyzed The radioactivities are then emitted Vost often, a chemical pt 
measured to determine the concer ration is necessary 
tration of the element in the sample The usual method is one in whieh a 
History. Activation inalysi "i known weight of the element of interest 
conceived shortly after the diseoy is added to a solution of the irradiated 
of artificial radioactivity in 1933 and imple as a “carrier” for the radio 


has progressed from this beginning to — activit The chemical separation 2 ; 9 0008 


its present use as an analytical metho may involve technique uch as a pre 007 O02 
of analysis Although applicatio cipitation, ion exchange, electrodeposi OO003 
charged-particle acti it tion, solvent extraction, or distillation 02 
have been reporte:! ’ ( After the experiment has been carried DOOD 
activation analysis is most through the eparation stag the 
(3-45). See Table ield of the carrier element deter 
Sources. ‘Table | i of mined in some manner, and the carries 
neutron sources | ‘ on ind the radioactivity are then put into 
analysis, Sinee the ield of i suitable mount for counting the 
from a reactor is much greater vhiouctivit The radiochemical pu OOO 
from other types of ne ro are rity of the separated radicelem OOO! 
it is the one most commor mplo | he determined either by deca , O02 
Irradiation. ‘Thy my | orption studi yan ' OOO4 
ated in a reactor for ar ppropi tral analysl é 0 
length of time. In this tir Standardization. In | OW2 


(HS 
able amount of one or mor race tandard containing a known amount 


i) 
isotopes ol the element to ) ‘ i the element to be ana zed irrad 


mined is produced Che rate o owtl ited and processed in the same manne: O00 
of the number of radioactive ol the unknown sample Thus, by 

the stable isotope of the elem ng comparing the radioactivity of the d 

determined is proportional to th ed radionuclide in eac! 

her of atoms of the tare lid ossible to determine the 

the sample, the flux of utrons irrad of the element of intere 

ating the sample, the a n ¢ Advantages. Activati 

section for the nuclear 1 tion ensitive method of an 
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gram quantities are 
For example the 
ice program at 
» National Laboratory (7 
ad to determine microgram 
gram quantities of at 
elements in many differ- 
rable 1 lists some of 
limits of sensitivity 
stablished; irradiations 
will extend 
More refined 


ilso will increase 


itron fluxes 
downward 

ounting 

is favored by its 

of the radioactivity 

Isotope(s) ol 

checked by half 

‘asurements Also 

ce from the element being 

- minimized unless the ele- 

been introduced into the sam- 
start of the irradiation 


hetore the 


Limitations. Activation analysis 
ther methods 


mitation 


‘ 


of analysis, has 
For 


itation ean 


instance 
occur in the 
or facility available 


ntainer 


CASE STUDIES 





Another limitation 


i chemical limita- 


for irradiation 
ean be described as 
tion. In this, those processes involving 
structural damage and decomposition 
of the sample material, the radiochemi- 


cal purity of the separated radioele- 
ment, and processing the sample mate- 
that it is in the same 


rial to insure 


chemical form as the ‘carrier’? must be 
considered 

Other limitations 
effects, such 
formation of the radioelement 


other! 


ire concerned with 
nuclear as self-shielding 
being 
neutron 


analyzed for b reac- 


tions, and formation of interfering 


radioactivities \lost of these limita- 


tions can be taken care of during the 
analysis 
inalysis can be 


materials It 


Aety 


applied to many diverse 


ition 


Future. 


] 


has certainly provided many interesting 


results not only as an independent 
method of 
method Also, it 


information on ultrapure materials that 


inal but as a compara 


tive has provided 


could not be obtamed by any other 
analytical metho 
Activation 


of the 


inal is can become one 


most ensitiy methods for 


Activation Shows 
Trace-Metal Segregati 


W. LEDDICOTTE 


/ Division 


By G 


hos / 


Laboratory 


vas used to 
tribution of micro 
amounts ol 


ind its effect 


oyram 
etal 
erties of zirconium 
ted 


imounts were 


prohibiting mult 
the tivation 
of nickel 
detection 
f Ni beta 


dijation im a 


ind 


ngot 
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heet weigl 


eut 


into «a 
Ing nto 
ls piece weighing 
0.090-0.120 9 eyment 
slum 


ited 


were weighed al vrapper in 


um foil. Ti vere acti 
Intensit 


mrge trom 


is placed 


into soluft 





TABLE 2——Nevutron Sources 


Reactor 1O'* 10" 
Cyclotron 1o*-10" 
Van de Graaff hoe 10" 
Ra-Be, 1 gm 1+ 10° 
Sb-Be, | « 1108 


Ra-bBe, 25 mg 10 





determining elements in minute concen- 
Thus 


important 


trations in a sample material 


activation analysis has an 


place in analytical chemistry 
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radiochemical purit ‘ checked by 


in energy analysis of the gamma radia 


tions emitted by the 
The results sho 


imple 


ws not uniform 


The 


determine the 


itiie ter 
iickel in 


zone-refined = zire Speci 


mens available i periments 
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CASE STUDIES 


Measuring Trace Elements 
by Activation Analysis 


By ROBERT C. PLUMB 
Aluminum Hesearch Lahorator 
Aluminum ¢ or poration « 


New Kensington, Penn 


TRACE KLEMENTS in alu the specifi 


be de 


Spectrograph 


purities or intentionally added ) eloped will now 


constituents at concentration Sodium. 


a few { heheved subje 


difficulty 


tandards 


ppm) ur I 0 odium wi 


are ‘) 
metallurgists and eleetroches ; 
the 


ments often seem to 


use ol in preparing 


aluminum industs t ilibrating Neutron 


iffer ition anal j 


ent sensitivit 


appeared to have 


corrosion resistance and and inherent accurne 
and mechanical propertis 

The effects 
alloying elements have b shi n 
detail Wit m , ion 


tions, the effects of trac rradi 


be applied as an independent method 


The Al 


wcurne 


ol lara inal j nh, a * ren 


limits the 
lysis, but, by proy 


wetiva 


in much ina hoice of 


conditions, thi wvtion | 
make 


odium equiy 


double 


ition 


not well known because of Liftie educed to contribution 


in determining the quantit ilent 
With the advent of ra ( \ 


tracers, technique pitation procedure gave 


0.0001 Y 


Zinec-uranyl-acetats pre 
rachochemil 
under all 

The observed 
duplicate 


the 


quantitative anal pure separation cond 


elements and for tudied 


thew i bia ! 0 ( 


precision 


determination of eral inalyses wa 


metallurgical structure 1% ind limiting accura ol 


determination wa 


ol 


among these technique the + 0.0001 % be 


analysis the 
Phe 


vith sodium concentration 
the 


(cliscussed bye transmutats wetion 


nh re 


eompare tavor 


autoradiography result 
deter 


Activation Analysis 


pines hy procedure ipplied to 
standards 


No 


encountered in an activa 


Our activation ana! 
three 


Spec ifne 


pectrographi 
veloped 
First, 
attempted 


in Phosphorus. complicating — re 


several etion ire 


Very iW on-analysis procedure for determining 


were obtained, but it w ha we concentrations of 
Al and ALO y Irradi 


precaution i ! verformed the 


lor 


phosphorus 


tions are 


the groundwork comprising nita i 
tions and 
taken 


been laid satisfactori! en an in t 


unde thermal-neutron 


sodium inalysi 


the 


in activation conditions used 


whoactive tungsten ts inter 


vestigation was made of t! oure of fering radioisotope in the chemical 


pro 


error in aetivation ana cedure, which consists of adding carrie 


two phases of the progra: phosphorus, oxidizing to phosphate 


discussed previously (/ ind a double precipitation as phos 
Prelimit 


acti 


reviewed here phomolybdate contents 


deter - 


Phosphor ul 


on the third phase ition-anal n the range 0.001—0.0001 % are 


tis methods for the qualitative deter mined within 5% of the absolute value 


mpurity \ of 0.0000005 &% 


ph 


sion of previously unknow! sensitivity phos 


also will be described orus is believed possible 


48 


Errors in Analysis 
| ors j ‘ it 


counting 


ittenuatior 


Atte nuatior 


eul 


wet 


ation 


Detecting Trace Elements 


with 


If a quantit minum 
inated 
otom (en 


one or tw produced 
quantity 
ulioactive 
radiation 
the 


to detect 


sOtOpe 
lentil 
ol trace-el impurities 
um, and 

ppm 

t techni 

qualitative 

| trace element 

shed by characte 
b gamma 


the reso 
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Autoradiography—A Second Tool 


clive i oto pr has prot tded a second tech nie of 
Vot only can the 
element be measured. but us distribution 


idying trace elements 


he determined sen iquantitatively bi 

new information about the mechanism by 
accelerates the corrosion of aluminum ha 
a itoradvogra phu studies of the Hla ‘ai 

d aluminum surface as shown in the 

right The autoradiogram lop and the 
hottom) are both 20 There is mercw 
piu hut there are many pownts where pu 

ad here there are mere ury de posus of 

‘ This distribution could not have heer 

iny exrvating technique other than autoradiog 

iantilies of mercury Te sponsible for the 

lhe a itoradvogram are of the order of lug or 

nother eran ple In connection with a recently 
adioactwe tracer technique for measuring the 
face area of metallic aluminum surfaces Vl 

auloradvographire techniques were used to 
iniformily of the distribution of as little a 

of PO, on metal surfaces 1 utoradvogra phi 

ned distributions that could not have been 

hy any other measurement technique 
oradiography of thin metallographu section 


have made wu possrble lo produce sections a 


not sufficient to purity 


more than a vel counting mesasu 


multaneousl nium precipitate 


emitted in nearly of 0.0005% zireor 


sample size 
ittempted to determine condition ine 
vere present in a quan The presence 
neither 


fo determ 


init zone-refined Al 

ntamed e\> than 

0.00005% copper, less than 0.0002 % ent but ma 
0.0001% magnesium of the Al 
yints of 17 other through a 
found in Al. The lar to that 
luced upon irrad yen-sul fice 

| vas characterized braction 
eta-energ measure 
imple 

s and tionated ar 


0.45 Me 


with those ilkaline-eartl 


character « 


examining icon, ron 
the po sible iso each group an 
letermined that the Deca rate 
probably Zr® from each gre 
dissolved and earrier 
led and precipitated Molybdenum 
yhosphate The wtivities were 


zirconium in the supe ible certaint 
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ilumin it 


neutre 


isotopes idlentifve 


Autoradiogram (20X) of mercury and photomicrograph (20X) 
of corresponding portion of pitted surface of 3003 Al sheet 
exposed to 1,000 ppm mercury solution 


(hin as op | 


pith these sections 


confirmed b 
the zirco 
tugh estimate 
made from 
irradiation 
fhheiene 


been 


rs such as 


vere added for 


ition energies 
ured and 

er possible 
ind gallium 
th reneson 


hese elements 


seful resolution as low as Su can be obtained 


clamped toa photography emulation 5 


re estimated to be below the 
copie limit of detection 
It would seem that useful 
technique lor the qttal detection 
ind semiquantitative 
rather large number o 
purities in a gi 
eloped Phis techn 
med qualitat 
element 
major obstactk 


ehemists 





INDUSTRIAL MIXING 





Isotopes Solve 
Mixing Problems 


By D. E. HULL, B. A. FRIES, J. G. TEWKSBURY, and G. H. KEIRNS 
wy lien 


f ch € orporation hichmond, Ca ornia 


RADIOMOTOPE TECHN | roy There | in optimum t 
mining industrial mixing can b blending operation iv 
in all kinds of pros { nonuniform product 
Blending of gasoline hori r 0 uneconomical and = slow 
greases, Waxes, paint il I racer test on an 
large-scale industs i ’ determine this optimum 
ean be followed y 1h ult in worthwhile econor 
Uniform mixing rtant rge manufacturing 
manufacture of allo i | lilution or use of 
cosmetics, and deterg void appreciable 
Imagine are possib poli products reaching the 
processing fortified floor il I (;rease mixing 


dairy, bread, and cere ndu I of 


Problems solved include 


Vel} 


°° Homogeneity in grease mixing 
1'*? is added to ingredy of a batel | testing 
to be mixed Radioact en t been found 
ured continuously at ed point d ty , carried further thar 
ing mixing When unifor t nd others were not going 
reached, mixing | omptet 
. » » Catalyst losses in a fluidized cracking unit 
Fresh catal t 18 labeled th Ce ma here rap ipproa 
nilded to the errs 
a plant Samples are 


the plant ind a 


. » Mixing between adjacent liquids in a pipeline 
An oil-soluble compound of Ba Mixing coefficients 
used as the tracer found for crude petroleum 
. « « Mixing of alloying elements in molten iron 
Radio-Co, -Cr, -W S, -P added to Mixing coefficients are 
liquid metals measure the rate ec-—-which are not ver lifferent 


spreading and complet ng time from those found for petroleu 
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Observed activity 


ae mt 


we 


me me ew Die me ee ee wee 


dev, 





*\ Background 
FIG. | Mixing in a 50,- 


000-gallon surge tank 

Fluctuation of observed 
shea 4 counting rate about calcu- 
lated ideal curve indicates 
extent of mixing 


Efftiuent Activity (cps) 








2 5 
Time ofter injection (hr) 





Tracer activity theoretical me 
; nae 


2 
o 


Net Activity of Tor Stream 
ra) 
re) 

New Tor Concentration(%) 


o 





FIG. 2. Mixing rate in 
crude stills is great, as 
shown by early rise of 
tracer curve 





i 
20 30 
Time after injection(hr) 





CASE STUDIES 


Mixing in Surge Tanks 
and Stills 


By D. E. HULL, B. A. FRIES, J. G 


Research Corporatior / hone 


TEWKSBURY, and G. H. KEIRNS 


mad, Ca 


racket iffered abn 
in viscosit 
thermal cracking unit 
omit the eflectiven 
The the urge tank wa 
through a radiotracers were called 
rin a 5O.000-¢a SO 000-barre irge ’ lo further ide the answet 
ty of the Che phase tracer in tl 


evgation of stock i reciuce 


tream, ng lel of urg in olutle tracer 


tank emeu t ! int t hoop wiatiitin Zt Nit i il ty 


SURGE-TANK MIXING LOO OOO) tity | late compound with then 
| In spite of ome ire the efflu icetone Ite 0.75-Me 


t i thermal cracking plant 


t » main streams, one ol ol rie j et Kt the thermal! it suitablh ior menesue 
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the steel walls enc 
traced 

This line of 
(a) tracer would 
of the lines feeding 
the outlet line to th 
would be monitores 
raductivit inthe 
steady level would 
arimation vould 


complete mixing 


How Much Tracer? 


The amount of ti 
pends on detect 
tubes with | » 
were available; the 
tillation counter 
it would have bees 
counting senesitivit 
G-M tube on a 10 
was estimated from ¢ 
ments with this isotope 
a concentration of | 
four tubes in para 

neitivity to 440 en 

The minimum e 
nizable above backw: 
the time constant of 
meter or on the inter 
cording sealer readi 
of mixing in pipeline 
that a spot injection 
would be pre ido ! 
time it renehed the 
flow rate of 0.5 bl 
val was the highest 
use to study the 
Aton background 
bank of four tubs 
200 + 14 background « 
Thus 2s counts ove 
tite standard cle 
would be identifiable 
To label the 40,000 


in the surge tank to tl 


require Laoep 10.000 


eps, me bbl 101 
Only 50 me of trace 
for the test Could 
eations be relaxed ¢t 
ahead, or would it b 
for a new supply o 
observe 0.5 eps ineres 
ground of 10 ep 
would require (10 
counts or about 160 se 
to SO barrels Sines 
assurance that the est 
mixed volume (10 bi 
ized in the test, we 
50-me injection prol 
useful results, We 


52 


it | 000-count 


ls There a Hazard? ot needed 


Compa 


At the counting rate inticipated 
evident that the plant operator 
uuld not he exposed to al externa 
wiiation hazard tron 
In the cracki 
through long narrow hot 
Because it might be concen- 
ted in a relatively small volume in 
proce we arranged to sur 
furnace and the coke ream 
Lute it the next shutdown 


Laborator distillation 
nting 


containing the thenoy!trifluor A , 


complex of Z howed that 
pletel retained im the radiotracer 
vi no chance nding irements high dilution extends the 
in the refined produc ad to elulness of the method to the largest 
msumer lu andled in industrial plants 
h mixing parameters proposed 
Making the Test kw wre related directly to 
lo minke thre te t hou { i } ae . ' . diotra ' 
vere fastened to the outlet _ 
the tank and connected in 
i senles kivery 1,000 co 
! unel the 
electric timer was notes 
inst ome ZOOO0 tae 
ere recorded gi lige ui 
hen, the tracer solutior 
inverted 
i special « 
myection 
min: it wa 
thout 
utes lates 
the observing 
eount of about O.6 ¢F ‘ 0 order « mil Ey 
out he t ; 0 ‘ ) of bout 500 


eter 


the counting 
entering the tank 
iM 40 cps 
sOep rh 
10.0 eps meant tl 
ock had been diluted 
0-fold before leaving 
But the fluctuations 
d that mixing wa 
The broken line in 
eounting rate 


nterpretabl 
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of the effluent 


ey otf turnace 
e next shutdown showed 
cccumulation of the 

red Some portions of 
ved a count slightly above 


but nothing approaching 


SEGREGATION IN STILLS 
\ ial batch of crude oil was to 


tarting as usual with the 
stillation 


stills 
! the tar 


process ih @ 
oft the 
this 


operators wanted to 


Jecuune 
from 
completely as possible 
ordinarily produced 
ected the still’s baffle plates 

xtensive mixing 


added 


the moment ot swite hing 


radiotracer were 


lar to the special crude 


peak in the tas from 
vould mark the logical 
vitching the tar to a 


The spread of ti 


issuing 


tte 


cel 
segregation 
ition for the phase 
is that it be non 
phthenate was chosen 
hisecd 
vl it would follow 
Also its solu 
hot oil 


tests shown it 


stream 
ner rehiner 
would 


iHAIng issumed 


required 


ind capacities 
ected breakthroug! 
itter change ovel 
tic assumption 
spread ovet 

the bottoms stream 
120 bbl hr, a total 
vould be labeled 
rround rate 0) 
ith a eounting 
determined 
pipe of 50S 
ould require 


20 mie 


“4 would be ett 


; 


te amounts when it 


Would 
I i'l the 


measurable 
consumer! 4 
2 400 Dbl as a starting 


liated 
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A) mi 1000 w 


2400 bbl & 159.000 


ess than the 


Chis was alread not i 


nllowable concentrations of Co in 


waste that might find its way 
potable water sil the dilution with 


ie tank 


reduce the meents 


more tar in the would 


further ition, since 


this was to be a ; test and not a 


continuing ind since 


salety 


would < ranyvwa 


itished 


ried cote 
requireni nits 
Making the Test 


A battery of | (i-M 
from the last 


tubes was 
fastened on the tar line 
still backgro 
The elapsed time i cond 
corded at 


and ind was measured 
whe re 
intewrn thousands of 


corded count i it inter, 


Xx) HO thousan tnapl thenate 
the 
into the 

About 


ilter ! L ‘ the first 


Vay me ‘ ected into new 
crude just a \ d 
pump leading 
25 he 
tracer appen 
recorded net 

As shown in Fig 
tion gradua 
next 
backyrou 


i show dee 


ibaove 


The tracer still 
the line when 
discontinued 
The operator 
the tar into at 
peak counting 
it was evident tl 
between the two 


wide blur bb 


ind tacit! 


Analysis 


mathemnaty i thre 

com 

rete tine 
constant tor t ue hee i singh 
init under the nditions ws the 
ipacit d lewd | throughput 
CONSE ‘ 


ind lor 


output is 
represented ¢ imniiar to 
that for conse: in chemi 
eal kinetics o1 

Operating ¢ 


stants for the 


into 


is 0.107, 0.198, and O.183 | 
tively The 
wtivity of tracer leaving the 
{. at time ¢ in rel on to the 


concentration t ly 


resper 
general equation for the 
third stall 
nitial 


vhere a@ a ima 


rate constant lor 
From this equation i 
calculated A 


ol time The 


we have 
lunetion plotted a 


iti hig 2.0 


the smooth curve ultiplied 
by the 
of A 
the 
still, 13.4 ep 


total number of tracer counts observed 


the test 


value of Ag in ep Phe value 


that would have been measured on 
initial tar stream from the first 
was obtained from the 


10.000 multiphed 


during 


by the rate constant a 


The excellent wreement between 


this caleulated curve ind the expert 


mental pout hows that the content 


of each still are almost completel 
mixed Onl i 
theoretieall 
gested by the lag in the 
curve (about 30 


higher peak Phe baffle 


prevent mixing 


mall deviation trom 


periect mir 
min ine 
uppe 
cotmpletel 

On the a 
“o> well justified by tl 
test, it is possible to ¢ 


inption 


eentration of new ta 


line i funetion 


ud | plotted a 
The re 


there may be man 


lor continuous proce 


theoretical throughput ruts 


mi to enaleulate residence t 


reaction time if it were know 
mixing prevailed 


‘ l Phe 


Pith poie A 


good 
technique 
is ff 
whether mixing | 
justi such ent 
test on an 
would give definite 


which to base the pl 


tracer 
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WEAR STUDIES 





Industry Fights Wear 
With Isotopes 


By M. EUGENE MERCHANT, HANS ERNST, and E. J. KRABACHER 


The ¢ 


WHAT A 


taken place in the enti 


KEMARKRKARLI 


testing in the past ter 
mivent of reactor-producr 
topes! Our knowledges 
vanced remarkab! Be 
availability of thes 

are the days of the tedio 
able, laborious convention 
grinding out their meager data that 
hest, could reveal only half th 


thanks 


of wear and all it 


truth 
Today to tracers, the 
pl wt 


becom 


maditio 


tions are gradual! 

book. Already, in 
cutting-tool wear probler 
wer’ problems as those 
contacts, automobile er 
molds, wire-drawing 
tires, gears, and tur 
yielding to isotope 
each case, rapidity 

or new information 


or both, are resulting 


Plastic Molds 

The problem of mo 
molding of phenolic p! 
lem that has plagued t! 
try for as many year 
molded, Yet 


been 
effect 
modification, lubricant idl fill tu 
ally had on mold = erosion? Onl 
facts 
conventional 


general could be obtained 

means, because the 
prohibitively long times and | inge quan 
tities of materials required to produces 
total wear of an accurate! 
But, 


tracers have been applied to the prob 


measurable 


amount recent! radioactive 
lem with excellent results (/ 

By using a radioactive sprue bushing 
in a transfer-type mold and measuring 
the radioactivity of a part molded 
therein, accurate measurement of mold 
wear results In ~30 minutes a com 


plete mold-erosion test can be made. a 


54 


Villing Machine Co., Cincinnati. Ohio 


opposed to ~s 


method! 


Engines 

An important wear 
nomic and personal interest to most 
people is that of the ‘ r-out of 
tutomobile engines Chis is one of the 
first wear problems attacked by use 
radioactive tracers kiven before the 


wivent of reactor produce | Isotope 


Ferris experimented with the po 

bility of measuring piston-ring “arb 
using ¢yclotron-produced radio-pho 
phorus 
make the technique practical because 
of the problems of the short half-life of 
the pho phorus ind the need forintro 
ducing this into the ring manufacturing 
1947 


Pinotti conceived the idea of rendering 


proce it elf Howe er ti 


the piston ring radioactive b posing 
it to neutrons in a reactor (4 Phi 


resuited in a practical test method 


Tires 
Automobile tires are 
crutiny by radiotraces 
on starts tops, curve 
Vit / his 


rating radiophosphorus im the 


is done by incorpo 
lorm of 
triphenylphosphate as 
the tread rubber By measuring the 
radioactivity of the road 


which 


i pla tieizer im 


urlace ove! 
such a tire has passed, tread 
vear can be determined directly iad 
with a minute fraction of the time and 
expense involved in the usual inter 
minable fleet-testing required conven 


tionally 


Gears 

Gears are one of the most widely, 
elements—covering the 
rock 
They come in for their share 
ill their 


ind the headaches caused 


used Tritt hine 


gamut from wristwatches to 
erTu hers 
of wear problems in practically 


ipplications 


y But he wa not able to 


ire manifold 4 good 


tart towards a remedy consists of ren 


dering one gear in a test rig radioactive, 
continuously monitoring the 
i! circulating 
igh tl y, the rate of gear wear 


mensured sly and instan- 


Dies, Electrical Contacts 


Phe tagged atom. find ny its 
other field has been appli 


uch quite different ty; 


or erosion problem i 


ind electrical contact 4 


tracers . J been «disco ered 
ine drawing di ear essentially 
mtinuou rather than smoothly 


Witl 


trace! olve 


itting tool wear iuto 
otive electrical contact 
Jems Of pitting and metal transfer 


ich contact i hstributor point 


Turbine Cavitation 
Che effect of generator 
erosion ot a turbine 
is determined directly 
by painting the wheel 
rent paint 


containing it 


smount of radioactive As" 


then meas- 


with a scintillation counter, the 
of change of the level of radiation 


» outside of the machine (8 


BIBLIOGRAPHY 
Modern Plastics 32, > 


tz and ; 


May, 1956 - NUCLEONICS 











FIG. 1. Tool-tip holder (top 
right) used is remotely operable 
from end of long handle (top 
left) because tool tip is made 
radioactive so that its wear can 
be measured by counting radio 
activity in chips. Any desired 
tool tip can be picked out of a 
storage turret and placed in 
cutting position on lathe. Non- 
routine handling of radioactive 
tool tips is done with extension 
tweezers (bottom) 


FIG. 2. Cutting chamber on 
lathe provides mount for tool 
holder and encloses cutting tool 
and cutting action so that radia 
tion is shielded and the machine 
is protected from contamination 


CASE STUDY 


Tool-Wear Tests Speeded 


By M. EUGENE MERCHANT, HANS ERNST, and E. J. KRABACHER 
he Cu nati Milling Machine Co., Cincinnat 


ima ‘j/ 


nited States alone I turned ¢ 1 ty irement Hottlienech ermitting 
of metal are ma re parts can | j lout per ho rtuall instantaneou i irement 
ost of over SILO ») labor and ove wl ¢ cutting-tool of rate of tool wear 


oper machining irpening, | ed out re 


ve part in the lowered because less frequent sharper Isotopes Offer Solution 
conom i ing required In 1949 the decision i 
Yet, un The bottleneck i proce of ob investigate the feasitility of developing 
ears, mucl taining good tor ( machinability i rapid tool-wear testing method using 


done to con information tl ” applied in radioisotope In essence the method 
of metal into practice has la nh the tremely time was to work withat oma cutting 
under far from consuming and ensi conventional tool and to determing 
While this is tool-wear te ng method ( by measuring the radioacti of wear 
use of obsolete tional means to ob i nyle reliable particles resulting from iort period 
econd prime ta wear measure! r conditions ol cutting Presumab! e particles 
culty and expense duplicating shop p: ce require hours would be found main! 
d and accurate of time and rT of pounds of produced wear by their rubbing contact 
machinabilit material, The! n is that over-all with the cutting tool, but also to a 
tool wear | 0 r| en at failure lesser extent, in the cutting fluid 
that total wear m measured after The first step in the fe ibalit 
Wear Is G Problem a considerable time f cutting with con was to determine the level of acti 
C'utting-tool wear is the major factor ventional means,of wear measurement required in the cutting tool and 
ning costs. If tool Soon after tl lvent of pile-pro make sure this level would not 
lecreases result in both duced radioiwotop it was realized high as to make the test 
ning costs: (a) labor that radioactive tracers hold the possi- — bersome or impractical 


1 the machine tool, per bility of breaking the tool-wear-meas sample of wear product 
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FIG. 3. Uniformity of wear process along the chips is illus- FIG. 4. G-M tube, scaler, and timer as used for measuring 
trated by a typical autoradiograph of chip section (~0.2 x chip-sample radioactivity 

0.9 in.). But over a period of a number of cuts a long-range 

undulation of wear usually takes place 


an activity of ~50 dps or more se itting-tool materials conta 
this activity could be d ! n ce elements that provide radio 
veniently and rapid n €o I half-life and radiation 
tional counting equipmer risti when subjected to 
known from measureme! ota bombardment in a reactor 
wear in convention on ; portant elements are cob 
that, in round number rage of tantalum, and, to a 

~0.05 pgem/sec otf too of { chromium Phe characteri 
result from cutting feed peed effective isotopes of these element 
and sizes of cut typica » immarized in the table 

tice. This indicated th i ) Caleulation of the reactor in 
of 6-see duration wa ’ required to obtain the 


activity of the tool ma il of on pecihe activity of 5 me/gm from or 


more of the ibove element presen 


5 me/gm would be suffi 
necessary 50 dps (0.05 ) n tool materials (in the usual pe 
5 xX 3.7 xX 10 5.5 ay ( y found in practices he 
average cutting-too » 1 ‘ | ul ity can be obtained in 2 
only 2-3 gm, it wv hye diation at a thermal 
activity level of the cuttu on of x 10" neutrons /en 
well below that which can | tilable in the Oak I 
safely and convenient 1 ito vin 2-6 days at 
experimental work wit! ies this amount, sucl 
ein the Brookhaven re 
Neutron Activation Rees the alan Menus 
The next question t i! ndicated no impediment te 
was how to obtain this | f ae etho ing traces 
in the cutting tool ' pi iIng-tool wear, a cde 
tically all of the ial cor reis itiated to develop app 
ch to make turning te 
vide maximum 


imple health 





Radioisotopes from Neutron Irradia 
tion of Cutting Tools 


the radioactive 
metive materials i | 0 ild b xpecte 


! 
itv of 10-20 me ur 


comes aul 


Radivisotope Half-Lif udiation ting-tool tips to be used in tl econo! 
gation, cannot be handled direct} lull as to atter 
Co" 5.3 Remote-handling equipment, together i irrangement 
th some degree of beta- and gamma 
hielding, is necessar 

lo provide this and the desired cor 
enience, the design study emploved 
the principles of using the cutting-tool 
tip holder as the main remote-handling ' asis of ve design an 
manipulative device, and of using the , ( I dioisotope procure 
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ce irradiation of 
is filed on July 2S 
Isotopes Division 
December 15, 1950 
tools eve! 


the 


e cutting 
“moved from 
n our laboratories 

till to be answered 
tool-wear test method 
shed were: (a) would 

yroducts be found 

b) would the tool 
uniform that a wear- 
resulting from a few 
rmental cutting would 
e of the actual rate of 
the radio 


got underway and 


entation with 
quick] 

questions were obtained 

s cut with the tools were 
and the level 
which the caleula 
for the 


houctive 
that 
total amount of 
et If 

was used and recir 


e tests 


a small quan 


it also was 


radioactive and = this 


eased slowly with 


However 


ompared 


succes 
when activity of 
with that of the 
found that 
better 


inde! 
than 


t wa 
itting conditions 


e tool-wear products remained 
of the wear process 


nvestigated Auto 


Savings—$10" Annually? 


] fhe wlioactive tracer method of 


gradually takes its 
tandard methods as 


weal 
ith such 
festing and chemical analysi 


for establishing machining ree 


for prod iction operation 
n the national economy can ! 
f I a be 


/ 


0 ” profound Karpe rence 
and again that careful appli- 

rate machinalnlity injfor- 
oat ani prese nt-day routine 


achining operation can 


je reduction in 


mia hi ning 
‘ difficulty As a con- 

ate, widespread use of such 
ad accurate tool-wear teat aa 
ethod might well reduce a 
achining costs hy 10% in the 
In tern of the / %. @2 
of $10-nilion annually for 


g, an eventual annual saving of 


appeara lo he entirely possible! 
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( hips eut 


radiographs we 
ind these 
form distribution of 
A typ. 
cal autoradiograp! shown in Fig. 3 


Likew Ist 


cessive 1 \ i rad 


with a radione ool 
showed a qu te 


wear product Long ( ys 


pies taken from sue 
joactive tool 


under fixed showed a uni- 
only 
the 

However, over a period of a number of 


cuts it there 


form level of activity with anol 


mal random itter ol results 
usuall observed that 
undulation of the level 


thus of 


Is a long range 
f activity of the chips—-and 
the wear rate 


Relative Wear 


Because practicn ill the tool-wear 


particles remain with the chips and a 
uniform level of activity is found for 
these chip sample measurement of 
the activity of the chips alone can be 
test 


used as the basis for a tool-wear 


method, thus providing the possibility 
ior a ver 


Only 


simple and quick procedure 


the long-range undulation of the 


wear rate appeal to introduce any 


problem 


However, sine ative wear measure 


ments are all that are needed for ma 


chinability information comparing one 


material, or one set of conditions, with 


another thi ipparent problem = is 


eliminated by the simple expedient of 


alternating, on iccessive cuts. be 


ite! | or conditions 


tween the two n 
being compared 


The 


tinely ada in i da 


Simple irrangement used rou 
out, for the 
measurement wtivity of the 


chip sample for the measure 
in Fig. 4 
Chips are pl dir \Miarinelli beaker 
and a gamma-counting 
G-M tube j in the 
eylinder The 
After correction — for 


ground it ré 


ment of tool ! hown 
hea 
central 
recorded on a 
scaler back 
» terms of count 
per minute per gral of chips as a 


tool wear 


taken 


direct mensure 
Normally 
alternate! vit eh ot the 


conditior ing 


ten suc cuts are 
two mate 
rial or 


ratios of the ‘ 


Comp ired 


formed and 


averaged ind incertainty of the 


result caleulats 


Accuracy and Speed 


In most case re Its are found to be 


weurate to +10% or based on a 


5° conhidence limit his can be 


compared with the accuracy of approxi 


mately +30% normally found for con 


ventional tool-wear-testing methods 
based on the 
Thus the 


only more rapid but also more ac 


limit 


not 


same conhdernce 


method is found to te 
urnts 
than conventional testing 

ene 


Regarding rapidit with 


the 


evpel 
method in the few ears 


it tool 


tracer 
since its inception has shown th 
wear data and information that would 


take a vear to obtain by conventional 
methods can be obtained in 2-4 week 
ind 


by the tracer method! Improved 


more sensitive instrumentation for 


routine use will further inerease this 


advantage of the tracer method, since 
a large portion of the test time i till 
involved in the counting proce iteelf 
Application 

Since initial publication of the details 
of this tracer method of measuring tool 
1953,* its use in 
has i a 


day, to the 


wear in industry and 
rapidl lo 


research inere 


author knowledge 
basic method is being used in at least 
and 


installed 


eight organizations in this counts 
facilities for using it are being 
or developed in at least nine other U.S 
organization Further, the basic 
method now is being employed or is in 
process ol being installed in organiza 
tions in a number of foreign countne 


including Sweden, German hrance 


and Russia 


Cost Is Small 


From the description of the de 
imple tracer method ith 
that the ecapit mve 


ibove that fo 


elop 
ment of this 
evident tment 
ind 
tool-wear t 
mall It cover i) the sealer 
related 


needed, ovet eon 


ventional ting indeed 


monitor uryve meter md 


personnel dosimeter ! the remote 


handling, tool-holding and tool 


torage 


equipment and, (« i small amount 


of standard laborator facility ind 


equipment It amount to 85.000 


$10,000 


sborate 


ipital 


depending on the el 
For th 


tremendou 


ness desired mis ‘ 
investment 
realized, for tool-wear-te 
reduced to ‘yo-4ygs5 it 

80 that tool-wear-testing « 
huced At the 


time, the increased output rate of tool 


tion 


“” 


correspondingly ree anne 


wear-machinability information result 


in far greater savings in the production 


machining operations t hieh thi 


machinability information | ipplhed 


*M I Mer: 
Krabacher, Trane. A 


hant i I t I 
SWE 76, 549 (19054 
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ISOTOPE DILUTION 





Improving 
Quantitative Analysis 


By CHARLES ROSENBLUM 
Ve } harp & bol @ hlesearch Laboratory, Ral 


THE TERM ISOTOPE DILUTION Tracer Activity 
applied to the analysis of , ) id In effect 
fatty 


means of 


W hether one 


acids in biologi il tope-d lution eal ulation . 
tracer acid 


Change 


ometric correction depend 


deuterium (/) activity In 


pe ( ific 
produced by equilibrat 


only low sper 
compound with the un my 
the sample mensure the quar I 1] ; hut 
Dilution 


. ' 1 P el yoced 
isotope occurs in all su | me/mg permitted u 


subseq ient 


acid present vitamin with act 


since (a) the natural 


juantities ~O.05 pe 


stable isotope is sign 


il ple containing “4 


relatively large «am 


ogram 
\lan 
organic analys itl 
material for analysi Howe 
The difference between ember to compare the 
forward radiometric correction and t! f the avnthesi 


usually must be emplo 


other ex imple sn 


adequate sensitivit 


usefulness 


problem 
isotope-dilution method lic eer , 


ind reliabilit of conventio 
for the latter to subtract the 


of labeled material added 


iethods before resorting to tl 


nrocedure 
’ » j hye 
distinction readily can Where a separation proc 


radioisotopes wEppe et plets otope dilution is the 
containing an unknown amount o tep ah Me tet de 
one adds a 

of radioactive B of 


After equilil 
lation of a portion of p 


min By» 


make in ippropriats 


activity 


one has a quantity of | 


The First Use of Tracer 
Dilution 
1s long ago as 19 2 Heve St and Hob 


hie used minute quantities of RaD as an 


apecifie activity Recover 

be complete, but the recover 
must be pure By. or the sp 

metric method applied t 

6 for dno 


must represent only B indiwator for lead to corre 


The familiar motope-d on plete anodic electro deposition of PhOs in 


tion (see table) has the amount « " determining the lead content of rocks (2 
Thia ia the firat recorded uae of an Lsolo pe 
lilution procedure although 


cally, the extent of dilution of the radio 


y a8 a subtractive correct 
When y “ez 


Bye, the second term drops out 


the original paradox 


the radiometric-correction equ active lead was irrelevant 


58 


20 from the 
t who studi 


wimint 


a metaboli 

labe led 
product 
qu intita 


whoact t 


Reverse Isotope Di 


e quantitat ‘ 


tent ol 


ina! Cs 
method has 
otopie dilutior 
ressions that g 


om the tatement 


or SUCCESSIVE 


inswe! rhis 
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Formulas for x, the amount of unknown component in a mixture 





V ethod 


Isotope 


lilution 


Radiometru 


orrection 


Formulas 


amount of tracer added mg 


» 1 cpm/y mg 


tracer 


a 
cpm/r me 


(si - A 
extracted sample before dilution 
( s Boepm mg 


extracted ¢ 


specihe act 


epm mg specie acti 


tracted sample 


ount of inert carrier added (mg 


specity wtivil ot 


specie activity of 


imple ifter dilution 


vlded 
( ‘ specie aectivit of reagent pm 
ol 


( , pecihe activit 


pm /mole 


imount of reagent mole 


of extracted deriva 





ice lor setting up 


Live be ii equation 
ind eliminating the 


tor S Double 


dilution 
proposed = for imino-aciad 
le successive dilution of a 
say of chrysene 

in a vield deter 

multiple dilution 
isefulness since excessive 


identities 
stabilit ol 


id to algebra 
method the 
media has been 

PSSETICE stabilit 


i series of analyse 
cession of time inte 
expedient adopted 
iz KnDOWN srmall quan 
0.5 ME OZ ol vitamin 
medium, a dry cereal 
ibsequentl 


of the 


recover- 
residual intact 
rdidition of a known large 
Vitamin as carrie! 


activity 


Liiine 
specifi of the 
known, the residual 
» calculated from 
of diluted vita 
fractional residual 


table) 
Derivative Dilution 


| the se of dilution methods one 


1 to the addition of 


t be limiter 
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labeled COMpo method | 


KnOWT prene fe 


wtivit to With uitable wivantage | 


radioactive known specifi check the of formation 


retivits an compound 


ine ompit bene 
i derivat of isola 


tion 


becomes, at ol 


indidate for 


© OF compl ten 


least neip ( without carrier addition, double 


derivative al 
vethod [I], 12 


The role I | t e re 


heen propose lt 


lnbelng hia } 


Hlowever, iti 
went 1 vill find it 


to fix the s« ( t of the un to wen 


inaly Sis 


derivati 


known b orm radioactive ce iiternat 


that 


that exce 


rivative ) issue 
reactions are 
reagent is remo that the ae 
ired derivati ty irated from 
incidental lab 
Althoug! 

been connection with 
tion 13 
mached the 


burther 


used be 
inorganic preci itir rem 
15), more recet k has bre 
held of org 


riding carrier 


tech 


more, the 
derivative dilution 
nique to inel 


rhe 


verse isotope | 7 pp 


tive-dilution wv ‘ 
quantities must 


microanalysi 
mathemati D ions for re 
to deriva- 
xception that 
yressed in molar 
inits If the labeled derivative can be 

vithout a car 
lioactivity divided 
by the specific activity of the reagent 
directly yield quantity of the 
unknown 


The 


isolated quant tat ‘ 


rier, the recovere ra 


chief of the derivative 





CASE STUDY 


Measuring the Active Ingredient 
in an Insecticide 


By JOHN T. CRAIG 


Commercial Solventa Co oration ‘ ‘ Indiana 


Haute 


WHEN A SEPARATION pro is n component, as determined by counting 


quantitative, the ji ope-dilutior vill reveal the original quantity of un 


wcurate anal 


method often permit labeled component 


(Juantitative analysis for 


bt compone nt 


hen n The Problem 


eure Let 


of a mixture is often ded 


quantitative isolation oul problem be the determina 


known, Particular! tion of the gamma-isome 
ganic mixtures it ma e possibl ‘ hex 
isolate the desired compe BH 
but in low ( od 


In such case the 


iwhlorobenzene, better known a 


The most used analytical meth 


factory purity ure partition chromatography 


vield, polarographic measurement, and infra 


made by isotope dilutior red absorption In part the eithe 


nism of the method j require quantitative 


consisting of four simp! ubject to interterence other 


from 


dilution, separation chlorinated products normally associ 


with BH¢ 


need for 


extent of dilution of tl lded | d ited 


component by the m ) Phe i more accurate method 


irose from wide-spread disagreement 


vetween state control laboratories and 


manufacturers of technical grade hexa 


Isotope Dilution—the 
Method 


1. Prepare a pure laly 


chlorobenzene when 
{ hee ked by the 


Lnpie were 


laboratori Since the 
based on the gamma content 


0 known activity, identical irge sums of money were ometimes 


Structure to the compone) j p nvolved 

determined With the ay 
2. Add a known quantity j ire nean 

laheled component to a k 


ailability of radioi otopes 


were at hand to Appi the con 


enience of radioactivity measurements 
of the mixture to the ady 
3. Isolate a pure sam) ‘ ” { 
ponent from the mixture 
labeled and unlabeled mole 


4, Determine the spe 


intages of the isotope-dilu 


on tec hnique where no quantitative 
Olation i required and there is no 


interference from other isomers 


Labeling with Cl** 


Chlorine-36 labeled pure gamma iso 


the isolated sample and appl 
tional isotope dilution for 


A\(B/C) = 1) 


component contained in unkr 


where \ | ) mer is used as the tracer, primarily be 

cause of the ease of affixing the labeling 
This 
itope is an excellent one because of its 


half 


ture, A weight of labeled component itoms to the molecule of BH 
added, B ils 


specific actiwity of isolated sample 


60 


specific actiwity, { 


high emission energy and its long 


eontent in 


operation or are 


Bear in Mind that . . . 
l. The 


inreactie 


laheled 


ator must be in an 
position 8o that exchange u ill 
j 


laf 
HOt OCCUT during raotarior 


ae olo pu 


L be 


effect fractionation) 


at a minimun especially in 


| procedure available hor 


olating a pure quantile 
i 


ithevently large for co snting 


If the analyst 
the 


cost is small 


his own labeled gamma 
1° os about per anal 


About 


prepare | 


5 pe of Cl ire required to 


vyram ol 
having 


epm 


labeled Pari l 


activit 


SOmiet 
ot about 19 


containing 5 mg/cm 


1 solution v 

ramma iwomer in acetone is counted 
vitl i giass liquid wketed counting 
vith an 


this Such a 


tube inner-wall 25 mg/cm 


tube vith ill ft the 


surface available to beta parti les, 


i. counting efhieiency of about 2.5 


gram of pure labeled gamma isomet! 


specific activity is sufhment for 


ght analyses of | gin samples contain 
15% 


ZAMMA somerl 


purel ised in the 


When 


into 


The Isotope is iorm 
unlabeled 


the 


of aqueous H¢ 
chlorine radio 


wtive HCl 
with the C] which 


passed 


unlabeled chlorine ey 


changes is released 


ind illowed to pas into benzene 


Chere chlorination of benzene proceeds 


in the vresence of light The exchange 


: 
' 


is essentially con- 
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quantitative 





+} 


e rapid establishment of 
between chlorine and chlo- 

aqueous solution oe 
sm is formation and de 
the trihalide ion with a 
mit for the interchange 
After 


benzene is distilled in a 


chlorination is 


eakprool system \ 


1, erude, radioactive 


benzene remains which con- 
sOmers 
ite the 


pure gamma, the crude 


ected with n-hexane, satu 


tromethane, by heating to 


point and stirring thor 


extract is decanted into 
i the decantate is evapo 
i heat lamp until all the 


\ gamma oil con- 


tep consists of a combined 
d dilution of the labeled 
mer Preliminary radion 
irementol 


i sample of gamma 


| that the specific activity was 


factor of about 200 than is 
late use in 
\ 200-fold dilution 
viding pure unlabeled 
The 
ilecohol by heating 
ooled to 20° C with 
crystals 


an isotope- 
mixture iw dis 


begin to 
tals are filtered 
To assure purity 
tallized several 
oscopit 


means i 


ay 5Y is demor 


dried product 


Dilution 


\ t ! of the labeled pure 
pecihe aetivit 

chnieal-grade BH¢ 
content Labeled 


iwhed wewu 
i serie 
LThipoie 


This 


the proper me ting 


xture 
Phen purified 1 
> hy 
Phe 


ibout 5O me 


ium oven for 


ent 


i 1 


Stati pie 
ng 50 mg of eacl 
lO ml of acetone 
iratel to O.1 mg 
After thorough m 
olated sample 


tuls 


ounter 
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the 
filled and allowed 
15,000 counts 
s thoroughly flushed 


a hypodermi nge until inner 
chamber is complete! 
to count for a total ol 
The counting tule 
before 


with acetone and siphoned dry 


determining the act t of the labeled 
gumma ‘tandat 
Values obtained (epm 


| then 
substituted 


ng) ure 
formula 


Phe 


gamma im 


into the dilution 
with the weight of added gamma 
the weight of 


result is pure 


the original mixture 


Accuracy 
For good ace 
labe led 
have i 
1 OOO | 


ma precision the 


pure isomer should 


minimul! cil wtivity 


» dis 


etone 20-30 


SOO cpm n OO mg 
solved in 10 
mg) using a counting tube with 
thickne The 


resulting isolated mople will then have 


' 
uti 


epm 


wall em 


lige 


a spec ifie wr , OO « pm for 


50-mg sample background 
is usually re minimum 
counting level background 
for this t ) ev in acetone 


rhe 


long 


blank | 


Cpin 
method is inher 
is the 


controlled 


molute a 


conditio known and 


Uniformity of Results 
The method was tested b 
BHC 


amounts of all the 


preparing 


t quantity ol nthetu conta 


lng known Isomers 


] 


normall found techni il-wract 


BH Phe cal 
the nthet 


i content 
14.0% 
three 


riatiiin 


Six determination 


different 


iriial t ! VO im 


pies were run iborator tech 


nician: the me he 1) in experi 


enced fii imple Wii 


inal zed by 1? ‘ i> pre wu 


proble m 


of the 


experience 
The data ! | ra 
soto 7 leu 
14.0% and 
determina 

tion range wa 
(0.20 9 ination wa 
0.090% 
Next l-yract 
inal “i by 

leterminations 

obtained wa 

yam wO.40%0 
ind the ta 


, 


Another 


Gamma BHC 
The 


esa, mono 


gamma tsaomer ta 
inv ryata 
ratw (a:b:c) of 1.41°:]7 
pound ia practical yu 
sal thle im many organi 
and wu haa a al 

I] ro lta 


cept that in the pre 


(ear 


removed from the ‘ d qn 


ing 


mizture of tao rrobenzene 


The garniinia taomer i 


others, by reacting chlorine with benzene 


in the lt can he 


pre Serie’ 


rated in the 


of light 


pure form 6b 


lion or chron atogra ph ¢«paration 


il ia di fhic ilt to do ao cantitative 


sample of technical he whilorobenzene 


was circulated to five CoOmpanic lor 


inalveis by infrared An average in 
ilue of 13.3% gamma ob 
tained with a standard ae 
O.1% \ determination 
by the Cl" 


frared 
mtion of 
single made 
method showed a value of 
o Ratna 

tucies 


A number of iborative 


conducted to further 
dilu 


inal Is 


have been 


test the 


snee 
ipplu ition of the otom 


tion method to the gamma 


Six different wratori e pal 
ticipated and been 
outstanding 
The method 
estigated bh 
cial Agreultur 
ilaptabilit 
method for the 


omer in tie ul 


Safety 
The 

irtuall 

However it 


ire must tv 


lat it f 


eliminate 


tion of chior 
Bit 


biomes mothe 


labeled 


entilated hoo 


precaution 
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GAGING 





INCREASED AVAILABILITY 
Inexpensive radioisotope 
ment of rugged, stable 


tion detectors, and 
in instrumentation tec! 
brought radioactivit 
thickness gages into a 
manulacturing and | 
(1-4) 

Between 600 
gages are 
of industries from phar 


m continual u 


glass and from 


They sare measuring 
the levels of liquid 
percent of solids in 

Radioactivity gage 
more and more popu 
many advantages resul 
ity products at lower 
than compensates tor 
higher initial price 

For example, in the 
closer control of the 
water slurry, effected | 
type of instrument 
made it possible to inere 
In addition, maintenance 
ing from the slurry bee 
and plugging pipes ar 
been reduced 
by operating with a mir 


of water in the slur 


Isotopes Used 
In all but one « 
here, cesium-137 i 
relatively low energ 
ation (0.662 Mey 
half-life (33 yr) re 
tivity and stability 
Cobalt-60 is 
level in the thick-wal! 
in that application 


sulting from Co 
vr) is not as important 


62 


othe 


and SOO 


uel cost 


Radiation 
Measures Density 


By PHILIP E. OHMART 


lhe O1 unt Corporation, Cincinnati, Ohio 


high-energ parnim roug! 


ipilit of the 
1.17 and 1.33 Mey 


Increasing Sensitivity is fanaa’ hen 


do have 0.002 


Radioactivity densit 
ie disad 


quentl 


yuo 


iitages It q lite tre i! ol improveme nt 


nec iry to use large imple mponents, it 


to obtain the requisitt pan and pre ) i range of O.0o 
ion of measurement I} be re uA 
0 OO02Z5 


Another 


ection if 


ise gamma ibsorption it function 


the thickness of the imple see 
y.Z Inserting an expanded 
jipe in a smaller line i 4 the 


vetting round lower n p ture 


ier pipe siz 


However, to emplo 
technique uccesstul 
led section must be 


i} position to avoid 


the solution or slurt 


Recent Developments 
| nt i] 


t iit vere 


ibout one veat 


limite 


vyhen install 


measurement 
ed on a 10-in 
>was 0.100 
with b pre 
ale As 

n equipme!l { 
possible to 


ril full scale on 


These Advantages of Radioactivity Gages . . . 


MEARUTLNG 


External location. /n most application 


/ / 


ocaled outside the pipe or tant containing Ue wlerval to be mea 


internal conditions high or low te mperatu mrasion 


wgglomeration——do not interfere wit! } wsurements 


No moving parts. Gay igqged 


maintenance coat 


/ rlerna 
not interrupt the proce 


Easy to install. 


No sampling tubes. 
fhere are no side sain pling 
aminar flow are eliminated 
Insensitive to turbulence. (Gage 


arvations and turbulence a 


ong a 
Sanitary. Gages are completely 
Safe. 
ternally 
ealed 


; 


There ta no danger of radwa 


located capsule containing the 


In addition, the ene rgy of the 
00 low to induce ar fifticral radios 


Stable. 


Calibration lability 1 
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Radioactivity gage used to measure* density of 







° 
_ 


o 
2 


°o 
y 


° 
= 


°o 
el 


o 
lad] 


Change in Specific Grovity 


2 





—EE 


+ 4 ” 


53. 4 5 6 ? 
Standord Pipe Size (in) 


FIG. 2 


ries Minimum absolute specific-gravity change that can 
be detected decreases with increasing pipe size. Curve is 
for specific gravities near that of water 
‘ ite ind we O(( C 
; } Q 
BIBLIOGRAPHY 4~-in. line 
I 6 4 Pp Amplifier 
} 6- in. section 
‘ i L = 
. Coaxial cobie f 
I I an. ¢ W I . 4 
| i _ 
tadt, H. A. Lut fh 
0 Gas J., 68, N ‘ FIG. 3 Effect shown in r ] Recorder 
Fig. 2 can be overcome / 
Source Compensating 
( ‘ } 64,N 7 104 (19 by widening pipe at the holder cell 
h Api at point where density is 
. ‘ : measured, as shown here ~ Meosuring 
' ~ I | cell 
° . ° 
' Have Led to Applications Like These . . . 
S ias in slurry Veasurement of solids in an ashesto ry ata conatant value I’ri lo the / fa radiw 
1 6-0 lee pipe over a range of fivity gage, the high viacoaity and plugging characteriatu 
j pecifiu gra ify uni wilh a pre i the material ruled oul other ti pe of inat nf 
) OUO4 agqu Thi type of gage Level control The measurement of liquid ‘clin a 
f omplete freedom from delet gh-pre ire, high-temperature react ut} i leel 
( ron and agglomeration (rage covered unth 2 in. of inaulation The j pose of the 
j ge ia to sound an alarm when the high leve ‘ hed and 
furic-acid concentration. 77/ me irement iomatically shut down the proce if « clive action 4 
fration of sulfuric acid over a specif ol taken within a predetermined length of tim Radu 
jain.a [Uw Hla lel OU pipe c hivily gage proved more economica mid / iylé pyre 
or By applying the gage output to than a float system operating through hig! , o me 
possible to control the concentratu Interface location (rage detect the positior i an 
j In tha pee, the gage was chose lerface between taohulane and gasoline in a p i pipe 
/ nd iumpling erro logether uith the rie fudible alarm alerta the operator hen an interlace 
ff furic acid, had made other type f WIEBE Radioactinty gage wa ised in preference to a 
} mechanical jstem because u re ponda more wily lo the 
Evaporator control. The control of the output of nterface and there are no side-sampling tubea to plug and 
f the percent of selids of a apent yive erroneous indication 
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CASE STUDY 


Designing a Beta Gage 
to Control Cigarette Density 


By C. S. McARTHUR 


American Machine & Foun 


ABILITY TO CONTRO! 
formity to narrow 
raw-material saving 
customer complaint 
off-standard product 

To produce evenly packes 
a feeding mechanism must 
uniform stream of tobacco to 
tion of the machine that make 
cigarettes (applies the tobacco 
paper, forms it into a continuou 
der, seals, and finally cute the 
to the proper lengtl \ 
system had been used t 
eylinder being produce 
bility was somewhat 


quired for automatic 


Applying a Beta Gage 
A stable means was needed 

rately measuring the weig 

rettes as they were 

feasibility study wa 

a beta-gage-type of 

this operation, Bet 

at the time the in 

but mostly they wer 

the thickness of m 

form--such as pupel 

was known about the 

ing the density of a 

rod moving at hig! 

With a suitable eleetror 

available commercial! 

head design was starte 
Accuracy. For the 

automatic in action, tl 

must be relatively fre 

longed periods, The 

for this measurement 

by the 0.25% deviation a 

mean weight of cigarett 

this figure was establi 

arbitrarily, it 


accuracy of 


64 


mprovement over manual control 


Selecting an Isotope 
rhe ideal cigarette represents ~180 
mg/cm? to the beta ra Phe choice 
of the isotope for this application wa 
not difficult since the characteristic 
trontium-90 stood out a the 
uitable from several standpoint 
the available beta-emitting isotopes 
th a reasonable half-life »25 v1 
only thallium, strontium, and chlorine 
had the desired beta energ vith littl 
no gamma activity (‘hlorine and 
thallium energy characteristic 
the minimum side considering the ab 
orption of the window in the sources 
ind jon chamber Thu the stron 
tium ttrium combinatior 
vii betas was chosen 
Amount of isotope. The quantit 
sr’? needed was determined through 
lance ot two factor we wanted a 
reasonably high sensit 
evel of radiation 
unt outside the head 
thin tolerance withou 
ielding 
ensitivit 
iminate the 
high gain in the 
the control mec! 
ited at reasonab| 
iwarette plus addition 
orber represent HV) 
mount of absorb 
mun 
wion f absorhbe 
itest change 
detector for a gi 


morber mas 


ro aid in determining the isotope 


quantits required an eX ental mn 


hamber was constructed round 


pl eal limitations alle 


L\ iilable l5-me source 
mbie tor the xperiment 
lol 
1 
Lin ps 
Information 
the range of mit 
tance need 


e] Iso t established the 


15 me of Sr’ i idequate 


Designing a Collimator 


The first 


ip between 


Choosing a Detector 


bela-qage de 
al type 


cintiliatior 


Scintillation gage 
five. the 
efit 
€ OT the 
onstructi 
id nota 


mi and ¢ 
‘ 1 ] 


G-M tube. 


ement rte 


io hig 


lon chamber. 
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Moving cigarette rod 





B porticies Control box 
Measuring 
chomber 
LL —— — 


Feedbock Proportional 
amplifier control 








Sr9°° 8 sources 








Control 
Standord motor 
chamber 











Stondard-cigarette absorber 


Dual-source-chamber measuring head compen FIG. 2. Machine feeder is controlled by electromechanical 
for temperature changes. lonization voltage for speed-changing mechanism, which is actuated by a propor 
chamber is equal in magnitude, but opposite in tional control system coupled to a stable amplifier getting 
y With common collector, system causes opposite signal from measuring head. Rod monitor disconnects 
incelling effects when temperature changes regulating system when cigarette rod is not in motion 


t limited b is paste and 
iwurett urtace of the 
ment and 
irement ! Dh i om rement 
ection of pol cutting the cigarette 
mpletel Lilo 


raretts 


Making the Measuring Head 


ilet Irom gan 
ition ! rl ! i 0 ig parallel to the betu 
inter! | th 
ing © 1) ! I shone 
the rod ¢« 
ure flatter lo 
rette rod in ero ectionn 
sorption of f mzontal plane ft i lust urement, the , , of pa | from 
Ooo , f aluminun ollection on onta VIndow the source | penal te le om tore 
housing wit! surines el soure? uniform distr on ! i rm the 
nd the rod measuring area 
ittached to tive pre-abesorh 
Phe chamber 
veces to Conclusion 
ifet With the 
th eonts 


ilaecturt 


entrance 


Tests and Modifications 


Mounting the Head 
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Laboratory-type absorptionjgage FIG. 2. Production-line source-detector con- 
figuration for absorption gage 


Industrial Thickness Gages 


By GEORGE B. FOSTER 


Industrial Nucleonie Corp 


Colum Ohio 


Consipen the staggering quantity of | mg/em*) for light-weight papers o1 

material produced in continuous sheet 0.00025 in. of plastic film (0.6 mg/em 216 air gap pern the inser- 
form-——paper, plastic n xtil to heavy steel and titanium plate being on of a wi rl of materials \ 
and abrasives are only a few Ine processed through rolling mill hus cording millivoltmeter can be plugged 
case standards of qualit ure trict he range of radioactive source energie ito a socket on the rear apron ol the 
It is not difficult to ippreciate the m be great I rument case to provide a continu- 
tremendous significance of an auto oO record for proce machine studies 


matic, continuous, noncontacting gage Inspection Gage nd iluation 


using radiation to measure and control rhe simplest gages are those 

product thickness lypical improve nspection Automatic Control 

ments in process control upon institut Figure | shows one type 

ing radioactive gaging ire liste ! Clan-operated Inspection gug mac! operator 

table lide base for the source-detector fram licating meter or 
ermits the equipment to be tempo ntre ome proce 


What is Measured? iil clamped to the Irame of a prot if ! trend | 


The property usua ure ing machine The radioactive 


the weight per unit ar j na ource is mounted in the lower arm o 
rial or the weight per iit voli { the C-shaped frame, and an ionization 
certain shapes Phe nt per hamber detector is mounted in the 


aren varies all the w ' ) ipper arm The sheet material passe 





How Radiation Gages Improve Process Control 


Ktadiation gqaae 
rnaniuida 


Induats j j ) ° control 


Metals 

rill 
Rubber Sheet rig 
Rubber ire 
Plastics 
Impregnation Saturat ute itomatic control 

better than con 
Abrasive rn r itomatic control 
better than convent 
Htaimmable 


* Convention 
‘ : : i il 
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FIG. 3. Rugged source-detector 
frame mounting for rolling mill use 


FIG. 4. Measurement, auto- 
natic-control, and readout equip- 
nent used in rubber plant 


ypical source-ce 

lor measurement 

low-weight range 

motor-driven on its sup 

permit profiles to be ob 

the width of a sheet mate 

y produced The 

for these profile 

the application 

olving power fo 
lations in extruded FIG. 5. Source-detector as FIG. 6. Backscatter head mounted for scanning 
surement area sembly for cigarette making width of galvanized-iron sheet 


mation effects in 


thicket wide) 
( frames to utilized practi i con rbout making in vould require pro 
ource Frame because of err prod ‘ i hibitivel y } f cutter 
throat depths i changes in the «¢ onl j rag i! ! | ‘ nee 
limiting factor ts measuring air gay from on le of the sheet 
for installation Atmospher STP represent i pliysi if catter men 
ction of the sup in equivalent i ibsorption of 34 irement depend on 
iLUSeS mg/em? per inch of p eparating the beta-radiation reflect 
source-cletect« radiation pure ! j t detector packing Ulbmetanes 
used for mea With 'o-in. air = in use today or materia When the 
n metal rolling ome installation on the avail differ heient 
Che contrast in me ible accuras osed the uncon 
2 is considerable trollable and uncomy | iriation 
pical installation in the ma i p nh equi lent of 
ie-control, and the air gap hye I flerentiall 
nt in a rubber exposing two s« vo detector 
lhe sensing element to the same en mer th the mea 
that in Fig. 2 ured material pa ng ough ome help 
the technique to some extent, ! m the become 
lds is illustrated limited in thei ris euracy bn 
wsembly shown cause the two s | tor combina 


mounts on 4a tions cannot s / ues ivironment 


Backscatter Gages 
Sensitivity Our dia 


innot 
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INDUSTRIAL TRACING 





Following Large-Scale 
Processes 


By V. P. GUINN 


he Development Con 


LARGE-BCALE radioactive tracer i i and Sb'** compoun 
are now readily feasible and a wing es, such interface 
undertaken to a greater extent all t! followed for over 500 mile SBUIOGRAPHY 
time Modern scintillation 1 ig Water-flood operation 
methods have extended | facilitated vork have been followed b 
such work immense] cal ’). Aecidizing 
great concentration sen T ‘ s heen controlled b 
methods (1), Ten a nw tracer 5 A number of othe: 
tritium (100 me) can be d ‘ field tracer studies have been made 
50,000 barrels of hydro won and The tracing of gas flows on a fu 
he detected accurate! , commercial scale also has been carried 
scintillation method (2 ne ‘ out Radon has been used to mea 
of a typical gamma-emitt ne) ¢ gas transit times in blast furnaces (10 
he diluted with 600,000 barrels of liquid H* and Kr** have been used to follo 
and still be detected « the gas flow in oil-field gas-injectio1 
scintillation dip-counte: ( , operations (17): and Kr* has been use 
refinery processes about 100,000 barre in air-mixing studies of fluid catalytiv 
of crude oil per da ne! cracking-unit regenerators (1/2 
tracing is feasible See fig \ scintillation counting | 

The  scintillation-counter method more widespread, such applic 
not only possess thy le feature 
of higher sensitivit 
one easily to count 
simultaneously for multiple 

The use of scintillation eounter 
full-seale industrial radioactive-tr 
studies is just beginning to beeon 
widespread, in spite of the much hig 
concentration sensitivit 
The variety of larg 
indicated here, but 1 
employed G-M counte: 





Catalyst mixing and 
studies, similar to the S 
ment studies, have been reported 
the Texas compan 
lyst flow rate w: 
tagged catalyst bead 
Thermofor and Houdrifl 
cracking units / Traces 
compound) have beer 


entrainment occurring 


uum flashers (4 TRANSFERRING radioactive catalyst to injection vessel. Fluid catalytic cracking unit 
are marked with radioactive 1 is at far left 
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©) Regenerotor dense bed 
A Regenerator stondpipe 
O Stripper stondpipe 
—=Perfect mixing 








paadtpa2ee” 
FIG. | Results of regenerator 
catalyst mixing studies. Solid 
curve represents theoretical be 


Relative Concentration 


havior for idealized case of 
instantaneous and complete mixing 
in each vessel in the unit regen 
erator-reactor-stripper, with plug 


flow in lines connecting 
ae 4 we 


15 20 25 
Time after Pulse Injection (min) 





CASE STUDIES 


Tracing Catalysts 
in Refinery Crackers 


By V. P. GUINN 


i) p nl Con 


methods, using high i result 
ition counting reg I : ( i radjoact 
temperature ol ittrition 

tic-cracking tor, and the ul emperature the fine 
woof fluidized ~ 500° C) of the Althoug! 

wt ition* ot tis pos 

ork typifies out gel incor y tl ( ‘ i in a comme 
ig project otope ! it l ! i | ( tribution 

e counting 

ind safet 
tude 


ited for 


tolerated 

pheation of e 

tediou nd 

Phe attrition 

ind pore volume ! change im the 


ure of the « top t forml ( ittrition ha 
ire ola cata ti 

of labeling 
tudied stack BSL G 


The catalyst . ive prar ! more The isotor 
ca lumina vend sotope I j yortion of the fairly hig 
ae particle ‘ rm the wall 


when dr 


condition 





tagging a small ea handled batel ica-alumina cracking catalyst from ontributes to the statistical unce! 
of catalyst with the ree your 1 somewhat acidic aqueous solution of taint In general, this is not a large 
of radioisotope, the amount « lement  thetrichlorides. Tagged catalyst, afte: ontribution to o if 1-1 samples are 
present must be insuff 0 produs drying has shown no loss of radioas counted but ma be important ! 


any change in the cata! proy tivity during 2 hr heating in air at gm samples are counted, as in the 


of the tagged materia OOO" ¢ the adsorbed isotopes are M counter method described below.) 
known that more tha pom ot volatile under high temperature In the catalyst-mixing studies carried 
weight of certain meta conditions The known chemistry of it at three Shell Oil refineries, tagge 
cracking and regeneration proy if erjum, chromium, and scandium indi catalyst containing 0.1—2 me per ex 
the catalyst, thus possib hang cates that the free metals and the mer has been used successful 

rate of deactivation in oO la oxides, hydrides, nitrides, carbides, and containing 60-850 tons of 

5O Ib of catalyst with me of isote carbonyis would be nonvolatile under In eacl se 1-l| samples 
without exceeding a me ( of the conditions of use in commercial ounted with a large crystal s 

5 ppm, specific actiyit ( unit In studies carried out to-date m dip counter immersed 

450 me/gm is needed d n commercial units no evidence of imple Counting tu 

activation studies, a sma ple o olatilization of these isotopes from imple 

tagged catalyst is tested ila the catalyst surface has been found Deactivation. 

catalytic cracking unit to be su Uniform distribution of these iso tivation studis 

its catalytic properti pes over the entire catalyst surface iratior make it cithe to prepare 


the sume as those of untagwed « in be achieved under certain condi ry imples for counting For tl 
Since one wishes to follow , tion The isotope studied most, Se‘ on, a well-type scintillation counter 

activation of fresh cata ia listributes itself almost uniformly if vitl 2-in. Nal (TI 

mercial unit for a period i 0 catalyst is merely stirred for severa ifficient to accommo -gm 

more, and there are dela nvolve ours with a small excess of almost neu ised With this metho 

the shipping of catal mpl and ral (pH ~6) aqueous solution of UD vivantageous 

in carrying out the si f scCl At a pH of about 4, distribu i low-energy gamma emitter 


tions, an isotope with f-life of tl tion is essentially perfect " m ibsorption | the 


order of a few mont rn r tl { gam 


Sensitive Counting orpt 


weeks, is preferable 
hand, it is not desirable to plo ( Highly sensitive scintillation count 
topes with half-live ( ordet y avoids the use of relatively hazard 
years, since one ma vieh to ¢ t i quantities of radiomotopes 
additional tracer stuch "iit It was computed that | me of a | Mi 
unit at a later dats imma emitter uniformly mixed in 500 imple 


reason, and for sufety, it) rab tons of catalyst will produce a net or more montl 
use as little radioisotope a abl inting rate of 275 epm/kg ‘ 
To date, three iti ctor ! op hielded-counter background of 200 
have been found and d, 4 , when I-l sample ire. counted 
li 


Cel Cr! and ma ith a 2-in. Nal(Tl) erysta intilia 


relevant properties of these isotopes a tion dip counter, with the « 
summarized in the table located at the sample cente: Ch 


orresponds to an over-all counting eff 


Tagging Method ey of 7% (including geom 
ibsorption ind gamma ibsorp centage 


The three isotope 
in the crystal If both | cond 


to be adsorbed strong! 
face of either fresh or ound and sample-plus-backe 


ounted for 10 min, tl 


rate of 275 cpm/kge 
*The term equ ’ J 
used to denote plant-regene ‘ P ), statistical accurne 


catalyst in a commer ‘ ‘ ll weight of tagged 


contains catalyst ranging we . 
‘ the number of t 
minutes to many mont 


surface area of about 100 ru. in the sample 








Tracers Used in Catalyst Studies 


Half-life 
lsotope days 


irrier-irec 
25.000 


» 000 
equent 
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The Problem—tTrace Catalyst Mixing and Deactivation 


continuously enters the reactor, where To 
ng at about 500° C over fluidized regener 


af The crude product continuonal 
afler passage through ¢ yclone separators Reoctor 


entrained catalyst particles into the produ 
! , 
cracking process a considerable amount of 
lecular-weight polymeric hydrocarbons 
perght per cent, forms on the catalyst vw 
This catalyst, referred to as spent 
j spills over into the stripper where iti 
leam at ahout 600° C The stripping oper 
to vaporize some of the semwolatile polymerv 
tof the pores of the spent catalyst, thereby decrea 
Air Feed 


/ 


nt of coke to be burned off in the regenerator 


alyst then moves downward in a dense 

CATALYTIC CRACKING UNIT. In regenerator mixing test 
injection is at A and sampling is at B, C, and D. In reactor 
test injection is at F and sampling is at B and C 


lmipe into the bottom part of the re generator In 
lhe tripped catalyst in continuoualy con 

it an average temperature of about GOO? ¢ 

i dense phase of the regenerator the coke 1 out the stack To maintain the catalyat actiunty approx 
catalyst to the point that regenerated catalyst mately constant, catalyst te withdrawn periodically and 

Oo regent rated-catal jal stand pr pe s drau ing fresh catal jal 13 added continuoual i C'atalyat circulation 
the top of the regenerator dense bed contain in the unit 18 continuous, and feed, steam, and air are fed 


The regen rated catalyat in these land pipe into reactor alrip per and regenerator, respective ly 


ifted by incoming feed vapors into the The pressures throughout the unit are atmoapherie to 
Heting the catalyst circulation pat) y atm gage and the fluidized dense beda aper iu denailiu 
aving the regenerator Passes through a ay of about 30 tha ft The entire unit can tbe li atorv 

0 drop out entrained catalyst and then out higt and the regenerator may be aa mu ft an 

phere through a lack In spule of the diameter 1// vessels and lines are of heavy-gauge ateel 


lose 5-10 tons of catalyat per day vith considerable thermal lagging material on the outside 


veekl) tolerance Inhalation. I Ol ‘ \ activity of the stack fin vould amount 
radiation levels for concentratior | , to only about 2 *& ' yin 
ection operation xs «x 10 ind ‘ ’ One would have 
vy mrhr up to spectivel 10 ! lew tons of such fine 
depending pri In the mixing | value in the bod 
used and the extreme ixXimMu ‘ I of tine i ibwout 
olved Sut expected would | 1% i tagged required Phus iti 
operation | eatalvet during ! } kor fine put imto the 
the exposures the ca l on mt j O0-ton catalyst mixing stud 
long-handled inventory unit, ¢ f y i radioactive health haz 
Once the erator stack effluent gas ra f 50,000 Deactivation studies 
ed uniform df nin i concentra iveat-leactivation stu 
entorv of a com ffl iid amount to tens of millieus 
external radiation | x | i m j ol oon 
the tack lor 
con considerabl 
Ingestion hye ) | tolerances mo of the toler hbnmum cata 
('s pits ind Se** i ‘ | roo nuo reathing of Aiton unit 
0) and () ya 4 ‘ tolerance atc tt min 
the ey " ind sc*" toler myection i lost during 
n 5OO ton ) j | hiution rap the effluent concent: 
maintain id \ I rations further respectivel 
in 1.0 ton ‘ tagyed continuou 
tack dur 
diluted still have 
tolerance | ’ wit! ho I Thu of such fine 
italvet after dil fo ne-it ton ¢ with ¢ even momentar 


ta health problem le i qf 19 ‘ ltt - if ues for the 
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loss declines f pid) 
Kiven during the 
loss the dilution 
catalyst fines is so great 
activity m onl ibout 
ye/gm. Thus no 
problem results fro 
the catalyst deact) 

As a check on the 
a gas sampling su! 
for Shell by Traces 
of the catalyst-ag 
numerous sample 
showed detectable amou 
these ranged from 0.0006% to 0.029 


of the tolerance level 90 


Time Since Ste njection (hr) 


Catalyst Mixing Results 
To iMetrate the re P FIG. 3 Cumulative stack loss of fresh catalyst from regenerator 
in refinery stuch ! oncentration until 5 mu 
mixing studie I l ( imi | tugyed 
here re ppear in the spent « 
Ten pounds of equ i cata pipe until about 5 min 
tagged with 2 me of S I | hereafter the concent 
in a 5-see period into the sp ( e to the completely 
standpipe just ahead y rator the entire unit 
(see box on D. él ont Although the data 
min-duration sample gence from the 
each sampling point for that the ti 
alter injeetion, follows proach the complet 
samples at 15, 20 10, an data « be intery 
Samples were taken at three «dif uv wcurate measur 
sampling ports: one of the regen yuatic catalyst-resis 
catalyst stand pipe ip ir tl | wtor-stripper and 
of the regenerator det d a ry When combines 
from the drawoff w | 1) on on the chemical } 
catalyst stand pipe leposition in the reacto 
The tagged catal I i i burnotl in the regenerato 
mum concentration at tl ( re insight into the distribution « 
dense bed sampling point in al t A ities in the unit Phe 
1 min (see Fig. | y d to indicate change 
lyst did not appear iv nerated peration that will impro 
catalyst standpipe for nh atte f formance of the unit, t 


injection and did not xi ibstantial profit increase 


BIBLIOGRAPHY 


—c 


s - 


4 6 8 10 


Average Time in the Unit (days + 1) 


FIG. 2. Rate of decrease of catalyst surface area in a commercial fluid catalytic 
cracking unit 
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Outlook for a Nuclear 
Merchant Fleet 


The Maritime Administration, urging an immediate construction start, 


says we are now close to competitiveness; industry bids support this 


industry 


URAGING 


laritime 


response 
A(/ministration’s call 
tankers 


nge and a long-range project 


pbuilding two atom 


56, p. 17), has once again 


the outlook for 


propelled merchant 


ttention on 
navy 
no question as to the 


iit fan atomic com 


t, economic consideration 
and how sOon 


to call at the 


determine il 


Hevins world’s 


question of economic feasi 
ire two very sharply di 
of thought in the Govern- 
Maritime Administration 
ptimistic as to the chances for 
tanker to be competitive in 
Not 
Na at least as repre- 


Admiral H.G. Riekover 
iimost single-handed 


liate future 80 opti- 


rh the construction of the 
ponsible for the fact that 
welied vessel is actually 
today, and who is now 
naval construction pro- 
19 more atomic sub- 
itomic cruiser, de 
carrier 
are bluntly set 
ind by J. J. Me- 
ehiel ot ship con 
Me Kinney 
the MeKinney 


that 


report ° 
Panel 


within five years 


Pre pul ion of Com 
r kLnerg \ Survey 
Panel on the Im 
f Atomic knergy, 
Printing Office 
Rickover, tdem., 


4/ 
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cost factors might be reduced to com 


types of ves 


bids 


building 


ranges for some 
Last 


four 


petitive 


sels montl fter getting 


Irom manutacturers on 


immediately a hort-range’”’ nuclear 


Bidders on a Nuclear 
Tanker— 
Phase 1, PWR-propelled, for 1959: 


Babcock & Wilcox (a 
DeLaval 
Newport News 
Dock Co 

Foster Wheeler 

General Electric 

Ingalls Shipbuilding Corp 

electri 


wociated with 


Turbine Co. and 


Steam 


Shipbuilding & Dry 


with Weat- 


inghouse Corp 


Phase 2, Gas-cycle, for 1961: 


Ford 
George G 


American Turbine Corp. (with 


Instrument Co ind 
Sharpe, Inc 

AMF Atomics (with RK. C. Morrell 

Atomics International (NAA) (with J. J 
Henry and Nordberg Mfg. Co 

Ford Instrument Co Nordberg 
and H. Newton Whittlesey In 


General Atomics division of 


with 


General 
Dynamics 

General Electric 

ind Diesel en 
Internuclear 

Farrell 


Steam Tur 


General Motors (Cleve! 
gine divisiot th 
Foster Wheeler, 
jirmingham, DelLaval 
bine Allis-Chalmes 
Motor Co 
Nuclear Development Corp. of America 
Coast Group 
Stanford Reseurch Institute, Amer 
Radiator & Standard Sanitary 
Corp.; Todd Shi ind 


DeLaval 


( orp 


and Sutley 


Pacific Nuclear Power 
ran 


lding Co., 


tanker modified Nautilus 


pressurized-water-reactor plant 


ty pe 
Mari 


said 


using & 


time was even more optimistic: it 
such a ship would it worst be only 4 
than 1 


at best w 


higher in cost conventionally 


fueled tanker ould compete 


and in either case would show a profit 
with only the size of the profit margin 
‘| wo ot the 


in doubt four proposals 


i PWR 
would provide the 


for a short-range tanker using 
type plant wee table 
ill main 


than 


reactor, first core loading and 


propulsion 


$10-million 


equipment for lese 

In one of these proposed 
ships, the cost of hauling one ton of oil 
the Persian Gulf to the Fast 
works out to $11.15. This is 
14% more than the present aver- 
age of $7.77 per ton with conventional 
tankers 
this cost 


from 
(Coast 


only 


In the second proposal of the 


four works out to only 20% 


more than the present cost 


The Need 


The question of a po sible new type 
of merchant-ship propulsion ji 
eiall 


espe 
timely because the U.S. merchant 
marine is on the verge of block obsoles 
In the period between 1960 and 


ol the 


cence 
$4,255 American 


1.000 


1065 about US hY/ 


merchant vessels of over gross 
ome 20 


Thi will in 
tankers 


tons now serving will bee years 
obsolete 
0) 


now im service An new type of 


older 


546 of 


old on 
clude oceangomng 


equipment that has not been developed 
and proved to some extent within the 
next 5-6 years will not be introduced 
into our next generation of ships, which 


have a 20-year cycle life 


Atomic replacements for all present 
» 000 


in the period 1960-65 


U. S. oceangoing tankers over | 


tons deadweight 
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Machinery Engine Reoctor 
room room room 


NUCLEAR-POWERED TANKER—a conceptual drawing showing arrangement of propulsion machinery. Such a vessel could be used 


on, would result in constr ‘ of 500 dollars over the life of the esse] 
or more such vessels over / , potentialities for reduction of cost f ised earning 
span, Taking Mas if of nuclear fuels offer great promise fo mo ibout 3029 
$10-million per nuclear ' lan conomical operation of nuclear-pow nd-based plant 
this would mean an , nu red ships, the Maritime Administra marine applicat 
business of $150-millir youl tion believe Aside from costs, pre ground clearing, ¢ 
sult in a shipboard installed omir ent-day fuel requirements for oil reduces ind retention bas 
power capacity on der o the payload capacity by a significant 


15,000-Mw of heat by 1980. e iler percent, particularly in high-powere 


What Type of Ship? 


to roughly 7% of pe f on long trade rout he in A nuclear-propelled ship is « 


mates of central-station In pay load capacit | t major 7) v the greatest economic 


U, S. in that yea: it ind immediate source of benefit accru hen cor 
foresees the pos ibilit ner nm om nuclear powell I { Is that oper 
marine needs could cre il , would of course be j of onditions: long trade route 
demand for the construction of atomi cargoes having high value pet 0 rnaround in port: dense and 


marine engines and for prov ind In addition, the handling igo in unl 


processing of fuel for then ‘ presents chronic problet 
entional ship Long fuel-oil lit 
Oil-fired vs. Nuclear Ships pumps, heating equipment, bunker 
Nuclear-propelled ship nlike cor ettling tanks can all be eliminated, an 


| 


ventional ones, have unlin de vith them troubles from = corrosios 

range between refuel Vautilu cleaning, and ballasting of bunke 

first fuel loading has d r 26,000 The problem m and 

miles in one year and good for a wlity that arise as fue consume 

ond year). They need no com! ! n an oil-fired ship would disappe 

air supply or exhaust, and ninatior problems of radioactive contam 

of air-ducts and uptakes 1 pro ition that might arise 

an increase in space hip speed at ore severe, Maritime fee 

turnaround time w , i iblems now encounteres 

stantially The ratio of veig! pail ire made in ot 

to cargo weight ma fo facilitie 

density cargo such ‘ rth McMullen also point 

bulk items, but not for low d cation of atomic pow 

cargo. A small xiliary « | pe es has great intrinsi cargo freighter 

erplant will be neg or in-por over land applications suc ’ ow port tur 

electrical power generati during tation power. In the latte: frequently limi 

reactor refueling no possible increase in earning ind their 
The fuel-oil cost n high-powered through reduction of space 

conventional ship run into millions of vhereas on shipboard suc 
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Cargo oi! tonks 


initially asa 

spends an average of 
high as 
vould 


ear tuel 


90°, of its time at 


permit high utiliza 


i 


fuel oil consumed by a con- 


tanker may amount to as 
10% of the payload; elimina 
would mean an in 
load that 
of $l-million a 
ngle 20,000-ton tanker. 


tankers usually dock at rela- 


drain 
ered poi could 


rided revenue 


opulated areas, require tew 


onnel 


offer the potential ol 


uumping ind have 


minimum 
wt, the safety problem ap 
in this case than for 
nuclear-powered ships 
ol shielding miny be 
igo 4s secondal 
pumping in port is 
in| steam load; this 
ent for a tanker in port is 
ent reactor utilization 
ons that led Mari 
lot only that the 
merchant ship 
ir pioneer rok 
i nuclear tanker 
be reached 
future (‘ost 
reduced within a 


that 
that will be exper 


they are ho 


itt hips 


What's the Yardstick? 


("re vage capital costs, and fuel 


costs constituts 


erating 
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most of over-all ¢ pen lor 


i tanker 
cargo handling co vhich run up to 
DO for a freiwhter are 
negligible otal annual hip 
expense ol on itional tanker of 
20,000 shp, fuel and ipital charges 


of which capital 
tanker on 


smount to about Hoo, 
10%. For such a 
Middle | in 


ibout 


is 35 to 
say, i present-day 
cost ure 


stucve 


capital $450) shp 


Maritime v that by apply 
ing “vigorou ol engineering 
to available 
tanker engine 
$S50/shp. The ilso 


that 


programs 
nuclear 
ibout 


technologu i 
eould be nuit. for 
indicate 
if eapit il 
kept 
$10-million of ch costs tor a 
tanker 

a \Iaritime 


discounting 
costs tor a nuel ue 
within 
corresponding ntional 
ind this can be ilize 
ays the nuclear prove 
competitive 

Maritime 


uel costs are est itedi bb 


to range between $0.6-million and 


S$4-nulhon a i higher figure 


\aulilua-ty pe 


represents Co \ 
reactor that ren ‘ i in inapro ed 


the lower f ipproached 


vyithin a rease ; period of time 
\Iaritime 
obtamed promp Dilding 


The 


iuclear propul 


penence can be 
and 
operating ayen 
point out 
sion does not redur fuel costs below 
those of conve nal ships, it will make 
ig ontriti nereansing con 
iderabl the ipacit ol 


Mari 


ecw 


tankers and other | 
time further direct 


rheootnaie Com btamed by 


peace ship” by temporary installation of an auditorium with projection booth and an exhibit hall in place of cargo tanks 


and nucle il 


tanker 


existing 


burlding operating i 


otherwise lent il 


propelled 


with an conventionall 


ered tanker 


prow 


Design Problems 


There in ho inbv rent difference be 


tween power reactor for merchant 


ships and those for central station 
But in the former, some peculiar prob 


arise-—pitch and roll of ships 


ilthough le 


lems 
shock problems ( than for 
combat ships), dockside core-reloading 
power-level iriations 


However, health 


consideration re 


facilities, and 
due to peed change 
ind safety more 


eritical for central-station pian near 
Weight and volume 
meet the 


ina hull 


populous aren 
ure reasonable cle igh eun 
tata 


effect on trim 


trength Operational 


satisfactory and can 
\Iaintenance 
ible 


ments 


practice 


Shielding wna qjuire 


can be met no major 


changes in general arrangement 
a tanker, engine ire instaiied al 


eases shielding requirement 


reactor can te yell ‘ 


other 


parated from 
shipboard work aren ( 


oil could serve as all or part of a second 


ary shield under full load, and it place 
filled with salt water on the 
Because 


still held down to 500-00° F } 


return trip 
reactor temperature ire 
hitnite 
tions of materials available tor 
bine equipment must be 

operate at saturated steam 
100-600 pei, not comparable to the 


modern 


75 


superheated steam produce 





shipboard boilers. TH 
cooled reactor type 
hopes to develop by 1 
tanker, holds pi 


to much higher temper 


range”’ 


Applying Navy Experience 
The Nautilus has est 

technical feasibilit 

And 


from 


propulsion, wetor 


are emerging S500) 


million research and d 
gram on reactor plant 
Although Nautilu 
plants are unlikely to 
commercial ships exper 
can help in estimating 
costs of commercial nu 
Eventually, reactor 


vessels will cost le 


combat ships because 


need for higher perf 


sensitive control, better 


ance, and added restrict 
and space 

Dockside facilitic 
will be about the same a 


Sut equipment fo 


tional ships 
fueling spent fuel must be located in a 
shipyard with adequate lifting « 


ity, and remote-handling equipment 


for removing the spent elements and 


loading them into shielded cash 
transportation to reprocessing 


Such 


i 


an installation would cost 
$300,000 
since it could be used for a 


tween ind = $700,000: but 


number of 
vessels having similar reactors. cost 
reloading facilitic 


Marit 


take fh 4S 


estimates for 
pear to be within reason 
feels. Refueling would 


hours. 


Difference of Opinion 


with Maritime’s more 


Contrasting 


optimistic figures (above nuclear 


on 
Admiral Ric) 
replacement Nautilus 


bout 


vs, conventional cost 


over BAYS A 


powerplant” will cost $18-mil 


lion, and an oil-fired plant of equivalent 


about $2.5-million 


much With 
making up 15-30% 


horsepower 
seventh as 
a nuclear vessel would, by this est 


mate, 


cost 2-3 times as much a t conven 


Comparing fuel cost 
that 


and | 


tional one 
Rickover 


reprocessing 


says when fabric 
mndiing 

to the value of the uraniu: 
aboard the Nautilus, the 

50 times that of fuel o 
horsepower generation 


Is expected to he 


16 


tine fuel-oil cost within | 


torication 
i keep nuclear 
th fuel on “for 


At present tic ko 


man 
Mi Kinney panel nurs 


ire more costly to design 


ite, maintain and repair than conven 


With 
tate of nuclear powerplant 
it is 


tional powerplants 
not po ible to predict 
economic feasibility of nucl 


cominercial 


hips 


“T recommend that reactor 


mercial ships be realistic 
valuated for their e 


When such a stud) 
hows it to be 


ind @ 
pects 
ition 


design of a reactor should 


After a design has been obtained wl ich 


conventional merchant-ma 


promise eCCOonotinic 


pl int 
of the re 


ion experimental 
design she 
until these 
should 


nuclear-powered 


wtlor 
‘ 
vot 


taken 


tained 
heen consti 


commence 
MeMullen 
It is 

ition ean be determined an 


itt 


eounters thi 
believed that econon 
th aecuracs only 
tion and 


vhich 


operation of se 
paralleled th 


tion and operation of ships 


conventionally — oil-fired 


iting equipment Conse 


mmediate program of construction of 


mere h in 


the 


nuclear-powered 
essential, as well as 
of studies of those type 
which will permit raising ¢ 
the 


comparable to 


inal ¢ ladding th 


fuel trom 


worthy 


iterial 


told 


build ope 
the 
ter hnolog 
the 


ill studied 


Conon t 
y and ey 


hile 


IM tarted 


tuge over 


rine pro 


pulse 


ud 


Commer 


1ieW 
ne consider 
ai ¢ 
r construc 
hips 


vernul 


e construc 


team-gener 


jue nth in 


t hips 


undertaking 


ol reactor 


nery” level 


but 
Costs 
competing 
the 
verplant 


present 


litimat 
powere 


lor com 


ilu 
the 


iluated 


emplo ny 


requirement 
turbo-machinery now 
merchant ships 


Curiously 


Rickover 
Ma in 
Merch 


agreed wit 


enough himself 
lust 


House 


is recently as 


the 


testimon 
Marine 
Me Mullen 


himself was 


before unt 
Commiuttec 
position, which he to op 
months later in h 
MeKinney Panel. On 
Rickover told the 
Marine Committee:* 

I think that atomi 


et reache ad the 


pose a few 


re port to 
the 


the earlier 


occasion Mere! int 


power has not 
stage tnywhere wit! 


iny size reactor, where it 


| think 


s economiu 


in approaching it for the 
* Vessel Replacement Prog 

re the Committee on Mer 

1 Fisheries, House of Repr 


th Congres 


Printis 


ge Ot 


I 


pu on in 


maint Lined ini 


Proyraunis 


chant ship you should not ¢ 
it the 
1 Si We ha 


powe rp 


beginning 
got to develor 
int fora merch 


ll look around 
the 


int ship 

most promise 

ou tackle that regardless of 

ooks at the time Havel 
I think 


go into it. and vou 


how 
ide 
Will fi 


Cost ou mone, 


fford this 
vill know 


the counts 
now, at ke 


tand nad 
ou ti it 


Influence on Manpower 
And 


expressed or 


taking note 


testimon that a nuclear 
might 
ind techni 
ram, MeMu 
Deen some Come- 
ble influence on 
the \Iaritime 


iitted to pre 


il program 


istration is pert weed 


tor 
red 


i program nuclear re 
elopment It 


that 


oul COnSIG 


opinion while there 


may be 
beg nn 


effects of 


ght impact at the very 


hig 


ue to the increased new 


would 


program 


talents and new tacilities which 


i brought the o 


the final effect ¢ 


into erall 


in onl be most bens 


il to our 


He nce 
hort 


national 
Maritime 


ind long 


delense 


range range builds 


“‘tarting at once 


nd 


ships et 


Construction 


chant 


operation ot 


ploying nuclear 


ver with present-day technoloyg 


merchant 


establishment of 


hong 


ram for employing new 
romising types of nuclear 
ships meeting 
equirements ol 
els 
If this program 
Administration 


nd the 


lucieal powe! could 


int source ol powe! 


} 


within the next 


The 


depend 


ppg 
wtual rate 
on i 
etitive position ¢ 
determined through 
Db) a basic Gro 
requirement lor 
the U. S 
part as a 
rtinmne 


emergencies 


approved b 


merchant 


range 
and more 


reactors i! 


all of the 


commercial . ice 


the 


Congress 


pecome a 


lor commerce! 


1O or 


I de 


the rel 


f nuclear 


Owe! 


t Xp rence 
ernment ae 


itomu 


fleet 


rese! 
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Reser voi 
Diaphragm eservorr 
compressor : 
Prees Exhoust to Vocuum heoder 
Control 9°08 bidg. fan loft Exhaust to bidg. fan loft 


pone’ \ { Ku He circulating pump 


FIG ] Helium-circu- 


lumina lating pressure control 
aium 

drier system of the Research 
He purity Laboratory 

monitoring 

unit 


Heat In regenerating 


eachon Ss 
He supply we position 


Press manifold “Oxyqen 


Switches analyzer Purifiers, activated 


arbon of liquid FIG. 2. Three-way d-« 
nite yen terry 
tr 4 solenoid valve for Re 
GEND search Laboratory he 

———- Normal circulating system 
Pressure - control system 
Exhaust to bidg. fan loft 


Helium sampling lines lium control system 


ntrol- circuit wiring 


Handling Alpha-Active 
yrophoric Materials 


SS 


nie, 
ay 


3—Glovebox-Atmosphere Control 


LAS S4 | 


ae 


Helium, because it is the easiest of available gases to re- 
generate, is used in the ANL glovebox systems. An efficient 


system requires careful design and component selection 


By L. R. KELMAN, W. D. WILKINSON, = poses the natu: lency of the heavy Large plutonium-handling tem 
A. B. SHUCK, and R. C. GOERTZ plutonium yn pound Oo gravitate have been constructe con 
{ Laboratory back to their point of origin (/ How tractors to use relati ure inert 
ever, there ck of agreement onthe gas atmosphere ) continual 
vivantage if vard flow of dilution method ; were 
rEMS use ones exhaust au unsuccessful because of the large use of 
ition. This ap Plutonium fire re minimized in gas necessary to keep up with the high 
ms in circulating uch au tems | oolants with or  in-leakage of air into the leal ten 
filtering, and pressure without an inert g ippled locally to By exercising care mn obtaming nad 
of these problems de yperation i nachining, where maintaining a helun 
is: quantity and igh temperature generated jut tem, the ANL Research 
temperature and " . i protection where has succeeded in the continuo 
ippled air, mois pyrophorie m , re handled a pure helium atmosphere 
ure desired in the Many in , hat use once babrication Facilit ises ONCe-through 
d the maximum through air on mamtam indi air ventilation or a controlled pure 
ration of activity in vidual tight gl KM the atmos helium atmosphere interchangeably in 


itmosphere. The  pheres are purified getters within all or part of the tem, depending on 


populous areas, the the system or ilating the gas the work bemg done 


aust restrictions through an external purification train 
that the normal Other such box on purging. Selecting an Inert Gas 
ig exhaust : up Sut it 18 impract Oo carry purging Nitrogen, argon, at 


ntaminated systems is not lar enough to attain ly pure atmos- been suggested for glove 


n that upward flow op-  pheres Nitrogen offers some 
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This is the last in a series of 
articles describing the glove 
box systems of the ANL Pluto 
nium Metallurgy Research 
Laboratory and Fuel Fabrica 
tion Facility. The previous 
parts were “What Is the Best 
Approach?” (March ‘56, p 
61) and “Design 
struction of 
(April '56, p. 65) 


and Con 


Gloveboxes 











there appear to be 
which nitrogen react 
almost as vigorou 
Argon is a comparat 
and can be handled by far 
designed for air Ho 
tion is somewhat of 
sorptive systems do 
with argon since thy 
nearly as readily a 
wen One recom 
react the oxygen 
hydrogen to form 
removed by an adsor 
then to remove the 
and other gaseous impr 
ing and rectifying 
a costly procedure 
cation does not appear 
Helium’s low densit 
cult to circulate by me 
centrifugal blower It 
ity makes it somewhat 
contain than the hea 
high ratio of constant 
stant-volume heat 
(instead of ~1.4 a 
means that its tempera 
much more in compre 
other gases (argon exce 
Thom 


means that it does not c 


negative Joule 
pansion through an o: 
Advantage 

high heat capacity and 


valve 


conductivity The fact 
pumped through filter 

relatively small pressure 
Offsets the difficulty 

the principle advantage 
are feasible regenerat 
purifying helium wit! 
high clean-up factor 


main reason tor et 


Helium Purification 
The methods of pur 
investigated at ANI 


‘ 


1. ( ‘hemical puri 
78 


impurities with variou 
gettering materials 
7 Cryostatic 


ondensing out the heavier 


purification 
molecule 
by cooling the gas to the temperature 
of liquid nitrogen 

3. Adsorption on activated carbon 
it or near the liquid-nitrogen tempera 
ture and at atmospheric pressure 
regeneration of the carbon b 
to room temperature 

4, Adsorption on activated 
it normal refrigeration 
20° F to 1° | 
1) atm) witl 


temperature 
pressures (0 regeneratiol! 


of the carbon by evacuation without 
changing the temperature 

The major objection to 
that the 
le so that 


wtivel 


chemical reaction 
izable quantitu 
contaminated, chemu 
tive materiais must te 
disposed of (;ettering 


dered include urani 
Zirconium eniciuin 
ind sodium potassiul 
Most of them require el 
ture Such problem 


i 
old metal 


ind difficult f contain 
ment at the re quired high temperature 
made gas bubbling through the molte: 
melting metals appear more attra 
Although 


impuritie 


molter 

quite 
itbove the melting pom it 
ind nitride are so corro 
ren onable econtamnel 


found Phi 


is en to 


odium pot 
contain b 
move nitrogen and | 


neroso! 


throu 


ilt-to-remove 
bubbling helium 
ulloy 

The eryostatie purific 
used extensively in h 


plants where it 

ul orption on wt 
hquid-nitrogen temperature 
idsorption method ha 
cessfully for over | 

earch Laboratory 

ilmost an 
Howe 
uppl ol liquid nitre 
iltthough thi 


iv ul ed 


tM ed 


ivallable 


RESEARCH LABORATORY SYSTEM 


Che helium-cireulati 
control tem used 
Laborator 


problem at the < 100 liters /day “iin 

the Research Laboratory, a nitrogen- 

vould be 
Also, the 

| 


ind wasteful of 


producing plant needed for a 


much larger scale regener 
nitrogen 
activated irbon to or 
temperature to release the 
vine A lsc means must 
to remove water tron 
ystem are cooled 
iquid nitrogen n though 
ent dner is used preceding 
ited carbon system. In the 
h Laboratory wetiy Liu! 
of the heliur 
Accumulation as 
the system of the 


ret through the 


Vpoint 


results in increased pressure drop 
in eventual need to remo the 
ture 
he much 

ition Fa l nakes the 
difficult rhe 


the direction of 


problen more 
rption on car it elevated pres- 
ind at norm reirigeration 
perature hield 1 Wells 

1 adsorption 


LOU psig 


range 
rapid 

yeneration 

if incren 
und 

nh equipme! 
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Transfer Techniques HO Es" Ile exenion oo 
tubulgr (fubulor winy! 


nyl heot.secied ) 
be eo 


( seoled) 





and espet rally out of, the glovebox sistem 


s of contamination 





els are low, some systems permu trans 

ock, frequently by putting contaminated 
container 

tments have been designed that can be 
attached to the system and then q auch 


breachloch Such devices are cumber EXTENSION PROCEDURE for pouch too short for further use; 
freedom from contamination is nol alternative is to replace pouch similarly to glove-change 
the region where the compartment technique. Objects can be put into system during pouch ex- 
tension or change. Lower left is enlarged cross section of seal 


a pha emitters are being handled 
. ith the object heing transferred —this mu 
wwders. the air-lock-tranater methor 


if an inert atmosphere muat be protected 

well planned and then oniy to / / 

’ ’ Plastic-pouch tranafer techniques have permitted tranafers 

the Fuel Fabrication Facility ger ul ! f 

nlo and out of the highly active hy search Lahoratory bores 

of tight gloveboxre sain series eparate 

, ithout spreading actiwit 14 ANL we have used 20- and 

Oo are used or introd wtions Vl I } ’ 
, 1-mil-thick vinyl plastic made into pouches with a neoprene 

} ig. <2 Thus the probatniity is greale jt f j / 

O-ring sealed into the open end Others a : ih 

weboxr that open lo the roow free 

as cellophane and polyethylene 


: a oe ; VI {pri , F a0 y easy to seal to itse if hy slandard « 
ge techniqu d { ) ) 


] 
For po whes ip lo lo im. in 


aced between the old and the new qlove 
/ t/ fesearch horato 

inside of the system when the old glo in the Research Laboratory 
ver unu has proved adequate 

porl Such a method introduces ai we ’ prow ” 

i ily with po ches ip lo ‘t) 


‘ . ower fi wed 
Clomp ring (steel) Ae Heot seo! ‘ni 
Blovedox inside) : 
Giove O-ring tao ; (4 layers v ¥) Lhe pou he 145 in. and 7! i 
Giov ; : 
neaprene ) 

2°. ¢) Bb eet \ to the Research Lahorator / glovebor 
Bag = 2 Fig 1) by the ame cl j ; ‘ heen 


; 


os 


leacribed for glove \/ tpril acuwum 


Ltn S se ee 
. : ork 4 ocaled between the inert-atmo ( and an 


} \ Object } 
‘ * ' hoa Pouches are attached to t ock and the 


| ae 
Tronster into glovebox - Ist step I @) Transfer into glovebox ~ 2nd step aur box 80 that objects introduced U 
tuck bag end in ond insert object ( heat-seol bog end os shown ) j f 


to pouch formed ) M eed Of aur and morature 





© not breok this seo! —— introduced 


qa light door cover 
age lo the pou h and 
won into the inert-ga 


These tranafer methoda wi 

sit Fabrication Facility { modification \S-in. liam 

© Transfer into glovebox - 3rd step ® éler tranafer port that has been designed into holtom of a 
rom ugh ne anon and ee leiden ath gratin te tain 

OF ON Gh omm} objects. The extended pouch in thi 





PLASTIC-POUCH TECHNIQUE for transferring objects into or housed by a ventilated hood to en 


st of Research Laboratory glovebox system tric sealing operation 


tem If transfers to the pre 
i sen helium that is taken 
ine rotar ‘ ! if t i solenoid chamber, theret 


chamber 


Emergency Ventilation 


enough helium 
the pressure Phe emergens 

ts of a line to 

vhoch ws mamta 


booster biow 


Vol. 14, No. 5 - May, 1956 





this emergency exhau he pi i lated with Santocel (a 


remains too long 1DO F ‘ The activated carbon swout 


water (or any other d 1 lis mesh) of the purifiers is containe 
the oxygen content in 1 I iu 6-in.-diameter by 2-ft-long imin 
creases beyond a pre ned cylinders Four of these are 
or if the power supp ' i in liquid nitrogen containe 

Whenever the emerge: hau wuum Dewars made of 
called upon, groups of be ( Sin. id, X 4 ft long. The 
automatically isolated | en um first passes throug! 
sO that the defect ! i ibes immersed in liquid 
adulterate the bala of tl » cool the helium to , ’ OO 
The defective grou i i / | asses downward throu » ol 
manually so that nor ( , f the carbon columns in par nup Air Ventilation 
the rest of the tes ontis wain through aluminum 

: ’ nother downward pa 

Purification System ’ 


ner two carbon column 


| 


Purification is accor helium sees a long carbor 
adsorption system cor ng ut iffering appreciable pre 
vated alumina dric d ’ Che liquid-nitrogen 
vated carbon at liqu ogen 1 tained automatically | 
peratures (4) The fie thermometers (@) in the 
removes water, oxygen yen, | operate a solenoid val 
drogen, and other i 7 re ' flow of liquid nitrogen 
volatile organi ter storage vessel 

In normal operat 
system, the main se 


are diffusion throug . , | ' . FABRICATION FACILITY SYSTEM 


area of the 60 glove 
Ventilation for the Fuel 


Facility consists of i) a ONCE 


with items that are 


gassed prior to trar 


Aside from using gl a filtered air ventilation tem j in ! vO 1 Is Operated 


appreciable effort tutomatic standby emergen: ir v negut pl re ¢ 0.6 to () 
ition s “rire ne liu yf ‘ whether nerated wit! 
tempted to minimize ” vem, (Cc) a recirculating helium pags oon erated with 


impurities, Neverthe t] ' fem using regenerative-ty] th hehum atin 
ties in the glovebox a | purifiers with provisions to repl is hoped to ing the effici 
held with ease to |e vel n j ur ventilation in an pal ll ot ol t proc I g the pect 
facility d) a once-through filtered nam haracteristics 


normally found in 
helium (10-20 ppm 
50° F dew point 
Actually, the concentra 
and moisture in the 


the purifier is leas th ’ High-Efficiency Dry Filters 


stem to ventilate the contamina m te ene! the drying 


| 


risk equipment housed ¢ ( ind i wi Irigerant 





The drier is one 
available but has 
tightness having 
alumina in paralle! 
ous operation-——one 
while the other is adsorbis ‘ shestos papel 
ation is accomplished uacolora tion 
circulation of heated we.9 
the alumina and then | pe — 
The helium is then co sit sy raat 
exchanger by flow cou t a. A bow 5 - 99 5 = 
the helium that is 1 ng » tl wanes radioactivit 


gioveboxes from iid-nitroger Composite glass wool " 99.94 


/ t 
I \ 


cooled purifier ( C radioat 

siderable savings in liquid nitrogen a ompressed glass fiber ; 99 997 

warms the helium returning to the count 
> 4 ‘ } 7 rT 

tem, thereby preventing veating Resin wool} orm , m9 .O 

} , liscoloration 

the plumbing and box wal The heat — 

exchangers are very efhcient s TY * 69 in. deep; graded 

commercial units that f 0.02 in, thick; 50 

3 «6 in. thick 


rugated aluminum 
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iwecomplished by 
tivated carbon 


ition 


Filtered-Air Ventilation 
entilation 
of 120 ft 


damper filters at 


system 


ety i 


min ot 


ch glovebox line 


led by outlet and 


tributed through 
n the lower longi 
ntroduced into 
through adjacent 
thdrawn from the 
lar slots in the 
trusions and car 
extrusion Cavi 
» the outlet filter 
nvevor enclosure 
rough high-efficiency 
t rubber-line 
the 
i positive shut-off 
the 


dual 


rves 
gloveboxe: 
nert ga ind a 
re It 

trun of pipe to the main 


which is 


then use 
ve! 
ssure ol about 
exhaust au 

ial AEC higl 
vortex damper 
uch discharge 

num and the 
wie of the rcilit 


10-1 


tem consists ol a 


and final filter 
fan loft, which 


it essentially no 


AUXILIARY EQUIPMENT 


nes of ventilation-system 


require more detailed 


He Pumps, Compressors 


Imping presents =f era 
with other 
ibout 


suntered 
helium density is 
of air, a centrifugal 
ghtly less than one 


sure head as when used 


sentropic temperature 
s30on iw greater than 
re common {ses ( 


must “set 


sure blowers 
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flow The syste zed at 3,000 
it’, mun 
The purge of ion equipment 
i gas-tight 


butterfly 


at the gloveboxe 


rubber-lined, 10 iameter 


valve operated | pilot-positioned 


damper moto! I in turn is con 


trolled by i 
statu 


operated 


pressure contre r with a control 


tip in the glo OY “il a reference 


] 


tip to the room ontroller is set 


to control the to maintain 


he ud 


between the out i ind the inside of 


HM)! min velocity 


proximate 


gloveboxes vhen the glove 


the 


boxes are operat n ti UO. to ts 


in. OF water, to « ind seal 


Separate | purge systems 
ire attache ilpha-radioactive- 


rloveboxe | to the lad 


Ki work 


Work 


rloveboxes 


Subhood Ventilation 
The 


through system that 


room entilation L once 


Luke iir from the 


outside and filte ind cools it to reduce 
the 


humuacdit it 


moisture t N° relative 


then reheat 


ind discharg to the room 


Phe exce 


quired tor 


! cing ition not re 
primatr 
if} ‘ 

pune led pit 


ontamination 


1 these 


ind ven 


cool 
risk equipment spaces 
A slight negat 


in the 


maintained 
to the 
filters 


spaces Db ntroducing ai 
enclosure throug yoo! 
The air 
yin wool filter 
the 
The 
exhaust syste! 


filters 


is pref | through similar 
exhausting to 
haust s 


general bu stem 


final filter yveneral building 


! gh eth lene 


clear 
kor 


difheult to get 


much more small 


mice ppuage 


the  Treneson 


the manufacture either centrifugal 


or positive-displacement pumps to 


recommend the products for helium 
pumping 
For smal is, positive-displace 


ment pump been used satisfac 


rotar' 
The Re 


tandard 


tori including vane 


piston, and diaphragm pes 


search Laborato inex 


pensive rota! ne pumps 


These 


Unfortunate! ! rv 


lubrication 


life ix short 


pumps I I ho 


_Neoprene gosket 
Fs cortridge seo! 


_oNylon screen 


* 


"Le R.G, 25 medio 


_ — Sloyers of 
F.G.50 medio 


= Gas flow 
p= =—> CWS. paper 


—--Neoprene goskets 
periphery seo! 


Gas flow 
FIG. 3. Filter assembly for Research 
Laboratory helium-circulating 
Assembly uses American Air Filter Co. fiber 
glass and Chemical Warfare 
Service (CWS) asbestos paper filter 


system 


prefilter 


6 month Dheretore I i t 


designed in such av 
replacement 

Che pumps are not he 

the outside and, thu must 

bo mainiini ze ition of 


differentia 


It is necessal pul 


shock and pressure ind to 
provide adequats eooling and hitering 


to preve nt loose particle rom entering 


the pump 
higt 


putnp 


kor el \ ow ul for 


pressure differential ere the 


diaphragm prurtnayy been used 


er uccessfull bor wut a ent 


the Research Laborator na ed such 


& pump with a I4-in Lainie tee! 


diaphragm to compre helium from 


the vacuum chamber and tore it 


in the pressure chamber Spherical 


ilves and valve seat ire mde of two 


types ol Stellite to ure long 


with minimum wear t 
Inetion 


kor 


turtine-ty pe 


large tem 

COMPressol! 
the answer The 
for the Fuel Fabrication | 
turbocompresso! 


handle 1,000 ft 


eiculatu rT 
se ven-stage which 
at 3,500 
each with a pre 


Two of thes 


rpin minh 


assure head of 00 pe 


unit ire used with an 
slter encl 


aftercooler compre 


(‘ross-over connections and ilve 


provided a that a) one biowe! 
while the 


b) both blowers can be used in paral 


81 


he used other tand y 





lel to to 


helium 


move 
at 
blowers can be used in 
of the first 


up 
0.65 


aftercooler 


intercooler between them 
the coms 


in this manner 


been calculated to 


pressure head at 1,000 


desirable characteristic: 
that the pr 


blower | 


is 


nearly flat from the surg 


Surry 


rated capacity 
~40% rated flow 


Valves 
Manual 


system 


alve tha 


requirement 
satisfactory in the t 


culation system under 
A standard 


hbellows-sealed 


commert 
alve 

seat and a port and 

of the tub 
is 
Laborato 


diameter 
connerted used ¢ 
Research 
tion system 
A number of valve 
and built to meet the 
three-way solenoid va 
life maintes 


flow Phe 


to operate on 28 volt 


minim 
resistance 
in Fig, 2 
in an O-ring-sealed sta 
tainer, and the energizir 
outside of the housing 

eveled o 


have been 


without failure 


Filters 
Filters 


sVatemea 


unre used ith 


to minimize 
contamimation throu 
to reduce. to 


of 


well as 
escape 
uses 
In 
Research Laborator 
iti 


closed tem 
exhausted to the 
are used mainly to prot 


system from contar 
making maintenance ea 
ventilation 


through air 


need for filtering inere 
the amount of exhaust 

Dry-filtration 
effective where plutoni 
Wet filtration 


cipitation have limitat 


tem 


erties of gas-filtering 1 
the object of consider 
The table summarize 


of 
82 


some high etherer 


2,000 


pr or 


produ 


, the solenoid plung 


contamination 


and ele 


these data un higt outside of the build 


fireproot filter ! 


stack to the 
Filtration of 


Since were compiled 


|-ylases-fiber heen the r- 


with 
better 


is emergency il 


leveloped 
to 


tl jugh two Danks 
24X12 in 


these fh 


perlormance stem 
than the 


10 ! t 


compa 


rable or cellulose liters in senes 


is changed by 


isbestos paper filters of te 
hiters 
to gas flow 

this Purity Indicators 
pressure droy I Vater 


lo 


slow lig tonium 


Ieffective gradual! pl and I nyl pouct » method 


their resistance 


if i I Nn though impro 


een CXCEeCBSILVE ind Oxygen are 


; impurite Ss 


la} requires replacement stest’ concern nert-vas 


in 


place a filter cartridge without 


| he 


Check on 


tem 


amount 


ippreciable contamination to ente! impurities 


the filter housing and attached plumb stion-system efficiens 


ng requires care and forethought 
Ro pre-filters is recom 


to extend filter life 


ilk when the 


ighing mended re eration 


and thereby re« Automatic 1 


the number of changes required 


Ihe 
inti ipated 


Lhe commert 


extremely small arti 


Low 
lor 
work 


( lec tion ol the most ethe 


plutonium 


metallurgy Iiane 
th 
low wa 


laborato 


For very 


tiiabie 


in our closed 


recirculation of the 


the 


vyhere content 


lor purpose ol emerge 
drop 18 a 


filter a 


ure mine SOund in 


embl sho ontent rises 


Hu ey pret rmin | Anothe 
hiters, on 


been ver ucces 
of these 
ure-drop prol 
Howe 


imount of ga 


the 


no pre 
ml operation 
the 
ited trom 
emerge such 


lo Ny indie 


irget 


tem 
L hese " filters of | rea 


00.000 pace permit 
Phe 


rmation in the | 


ind 


empha ! on minil 


} 
Lene 


iret 
flow ha 
life No plugging ha 


of the 


the low gt 


Kits 
filters alter ove 
ce 


| on BIBLIOGRAPHY 


entilate the let 


tem, au adrawnh 
fireproof-medium 

at the 
line he 


filter hou 


r housing 
yvebox 


the 


rlo 

to 
ure-sensitive vinyl 
heet 


throttling 


ry i 
ith i 


met 
el W 
is discharged to 
12 


hireprool 


haust 
haust duct through a 


oh-eff filte 


Cenc) 
oO the inlet filter except that 
d with a closed-cell neop 
it to the 


outer! 
the hoo 


Lit 


passes 
is drawn throug! 
i parallel bank 

Ah 


fan, and disch 


rl \ . t vider 
high-efficier 


irwed thi 
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(Wee Ree fee te fee Oe tree 0 ee 


THE VACUUMS OF THE FUTURE ARE ALREADY HERE! 


Prognostications become realities through Kinney’s 
constant research !! 


The rapid strides currently being made in the nuclear power field 
result directly from man’s insatiable thirst for knowledge and an 
ability to make practical application of that knowledge. That Kinney 
continuing research pays dividends is evident in production model 

NUCLEAR RESEARCH of vacuum pumps that are years ahead in design and performance 
standards. Consider, for example, the new Model KMB-230 
which swiftly, accurately, and consistently creates and maintain: 
the vacuums desired . . with the same application versatility, 
thorough dependability, and low maintenance requirements 
characteristic of the entire Kinney line 


OPTIONAL FEATURES 


© Controlled gas ballasting 


NUCLEAR POWER 
. Dynamic balancing for reduced vibration 


> 
© Quick recovery of operating pressures 
. 


Choose from the world’s largest line of vacuum pumps t - 
— from 2 cu. ft./min., 4 h.p. to 780 cu. ft./min., 40 hip 


Request complete data or contact one 
staffed district office: —— 


of our competently Pumping Seid c 
uvrve 


for a speedy solution to your vacuum problem 
District offices are located altimore, Chicago (La Grange), Cleveland 
NUCLEAR INDUSTRY Los Angeles, New York, PI sIphia, San Francisco, and St. Lou 


Send coupon for complete 


4 KINNEY... DIVISION 
write THE WEW YORK AiR AML) Name 
MASS 


JO1AWASHINGTON STREET + BOSTON 30> 


ee IMTERMATIOM AL SALES OFFICE Fe weer 6 wiw vrOere my Company 


® Please send Bulletin V54 describing the complete line 


t oO re a of Kinney Vocuum Pumps Street 
Our vacuum problem involves 
City 
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CROSS SECTIONS 


FIG, 1. 





Glass vacuum distillation system for making gas-free scintillation solution 


Three Ways to Increase 


Efficiency of Liquid Scintillators 


By C. A. ZIEGLER, H. H. SELIGER, 
and |. JAFFE 

National Bureau of Standard 

VU. 8, Department of Comme 
Washington, D.C 


scintill 


The 


technique is of 


liquid 
Value 
low-energy beta emitter 
nates the usual self-abso: 
sources in 4m beta counting 
In applying this met! 

tant to obtain maximur ntillator 
light output. Thus, severa 
ght output 


f 
menn ) 


increasing the effective 
p-terpheny! in xylene and 2,5-dipher 

oxazole in xylene scintillating solution 
have been investigated: (a) removal o 
other gwase present hy 


oxygen and 


addition of the wa hifter 


elength 
a-naphthylphenyloxazole, and (¢) 
Che effect 


leper lent 


duction in temperature 
(a) and (b) are marked! 
upon solute concentration 
Experimental results for effect 
(1-8) are not in close agree 
The effect of 
on gas-free liquid scintillators has not 


and (b) 


ment, temperature 


hitherto been investigated. Previou 
workers have used an oxygen-removal 
procedure that consisted of bubbling 
nitrogen or argon through an air-satu 
rated solution and measuring the in 
crease in the light output while bub 
bling, or 
bubbling (1-4). 
ments a system was designed to elim) 


In the present exper! 


other gases 


nate oxygen as well as 


Experimental Procedure 
Figure 1 shows the system used f 
preparing gas-free solutions 


To avoid any possible effects due to 


84 


immediately subsequent to 


grease, the solvent-transfer 
‘ is kept 


topcot k 
portion of the vacuum system 
ree ol stopeot ks Appropri ite quanti 
ties of solute in powdered form were 
weighed into eylindrical Pyrex am 
Oules that then were flame-sealed onto 

manifold The olvent 
placed in flask A 


ealed to the 


the uum 
ne, wa lrrozen in 
liquid nitrogen, and flame 


uum tem bby uum distilla 


1 portion of the solvent was con- 
lensed into flask B. Flask A was then 
ved from the system Appropri 
from flask B 
Pyrex 

The 


still 


tion 


rethe 
ilk imount of solvent 


vere then condensed into the 


impoules using liquid nitrogen 


j Lc 


mpoules were flame “wenied while 


under vacuum and removed from the 
tem. These degassed solutions then 
reproducible 


that 


were compared inh i 


metry, with similar solutions 


vere air-saturated 
The ampoules were placed in a uni 
field The 


cintillations produced in the liquid by 


form ja! gamma-ra 
Compton electrons were observed with 
t DuMont-6292 photomultiplier tube 
No effort was made to insure optimum 
light collection. 

Measured pulse-height distribution 
va exponential with no photopeaks 
r Compton edges. The integral of this 
pulse-height-distribution curve can be 


taken as an index of the total light 


output (8 To confirm this, curves of 
light output vs. concentration were ob 
tained for air-saturated solutions of 
p-terphenyl| in xylene and 2,5-diphenyl- 
oxazole in xylene at room temperature 
using integral pulse counting as an 
index of light output These curves 
are identical to those obtained by meas- 


uring integrated current output of the 


phototube as described elsewhere 
More directl 


Wiis performed in which the 


1 Separate experiment 
relative 
increase in light output due to degas 
ing and lowering the temperature was 

sured using the 


peak position of 


thie pulse 


nternal Po? 


height distribution from an 
BoOuUTCE is 
The 


wreed with those obtained by 


/ alpha parti le 


the true index of light output 
‘ jit 
measuring integral pulse counting rates 
field. 


in the Ba gamma-ra 


Results 


Figure 2 shows the percent increase 
ght output of degassed over air- 
iturated at 28 °C as fune- 


The 


rease due to gas removal Is 


solutions 


1OnSs of solute concentration 


relat © in 


trong! dependent upon solute con- 


centration. Furthermore, the increase 





P~ terpheny! — aylene 
plus « NPO 
(0.05 gm/kg) 


Xs 


P- terpheny| 


~ xylene 


|S = =. =. 
Concentrotion of Terpheny! in Xylene 
(gm/kg) 











FIG, 2. Effect at 28° C on light output of 
degassing as function of concentration 
for p-terpheny! in xylene solutions with and 
without a-naphthylphenyloxazole. Circle 
diameters indicate precision 





. Degossed 


& 
m 
: 2 
oT v 
Air soturoted 


Quel 

0.3 5 50 

Concentrotion of 2,5-Diphenylosczole 
in Aylene (gm/kg) 











FIG. 3. Effect on light output of lowering 
temperature of degassed and air-satur- 
ated solutions of 2,5-diphenyloxazole in 
xylene. Circle diameters indicate pre- 
cision of measurements 
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design and materials of these 


elements make them ada pt- 


cooled reactor service 


\®e@eece 





A typical closed cycle gas-cooled reactor power plant system design, utilizing a 
gas turbine translation unit. Drawing courtesy of American Turbine Corpora- 


tion and Ford Instrument Company. 


Gas-cooled reactors and high heat 


...a problem in fuel element design 


ry 
iF development of nuclear- cooled nuclear reactor—a type that actors for your own applications 
powered gas turbines promises to — of necessity operates at high tem- —_. ... remember that the key to econom 
open up important new fields of perature. Fuel elements of custom- ical operation 18 the fuel element and 
practical application for atomic ary design are unsatisfactory for fuel reprocessing. Our technical and 
energy. If postulated economies this service because of the high scientific staff will gladly answer 
are realized, the gas turbine will operating temperatures encoun- any questions you may have in 
ve to be an ideal mobile power tered. To meet this problem, this area. Write for your copy of: 
ce for oil tankers and other Sylvania has developed a series of Sylvania Atomic Fuels and Reactor 
eagoing vessels. The gas turbine _ special high-temperature elements Components. 


promises, also, to be an economical that can be adapted to gas-cooled SYLVANIA ELectric Propucts Ine 
Atomic Energy Division, P. O. Box 59 
Dept. E55V, Bayside, New York 


In Canada 


power source for small generating reactor service which calls for fuel 
the 5000 to 50,000 KW operating temperatures of 1200 ¥ 


and above. Syloania Electric (Canada) Lid 
University Tower Building, Montreal 
realize inherent economies, If you would like to investigate Sylvania International Corporation 
turbine requires a gas- the practicability of similar re- 14 Bahnhofstrasse, Coire, Switzerland 


¥ SYLVANIA 


ATOMIC ENERGY DIVISION 
LIGHTING e RADIO ELECTRONICS . TELEVISION ATOMIC ENERGY 
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The small, lightweight “sniffer” or 
sampling probe shown above, used 
in conjunction with Consolidated’s 
world-famous mass-spectrometer 
type Leak Detector, is industry’s 
most powerful means for combating 
leaks in hermetically sealed pressure 
or evacuated systems, large or small 
Sensitive, rapid, economical and re- 
liable, the mass-spectrometer method 
locates leaks undetectable by any 
other method . . . and does it at mass- 
production rates! It’s perfectly safe 
for both operator and the system 
under test and is the one sure way of 
protecting products against the rav- 
ages of moisture, dust, high altitude, 


corrosion, and arcing 


V\-Polelela 
against 
leaks 


two mode!s to fit your needs... 
The standard Type 24-101A detects 
one part of helium (employed as an in- 
ert, perfectly safe tracer) in 200,000 
parts of air... measures leak rates to 
10~* std cc/sec. The ultra-sensitive 
Type 24-110 detects one part of helium 
in 2,000,000 parts of air! It is valuable, 
for example, in atomic-reactor equip- 
ment and for the production of 
reliable-type” electron tubes. SEND 
FOR BULLETIN CEC-1801D-X17 


Consolidated Electrodynamics 


CORPORATION 
formerly Consolidated Engineering Corporation 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 No. Sierra Madre Villa, Pasadena, California 

Sales and Service Offices in: Albuquerque, Atianta, Boston, Buffalo, Chicago, Dallas, 

Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. € 
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idding a-NPO 


on of solute concentration 


seen to bye i 


wure 3 shows the 


percentage in- 
crease in light output for a decrease in 


the temperature from 28° C to 0° C as 


a function of solute concentration for 


both air-saturated and degassed solu- 


tions In this case the solute used 


was 2.5 diphenyloxazole because of its 


high solubility at low temperatures 


There is a small increase in light output 


for air-saturated solutions while for 


degassed solutions there is a 


pro- 


nounced peak in the curve 


Discussion 


One result shown by these measure 


ment that the quenching by oxygen 


of the radiation from a liquid secintilla 


tor involves both the concentration of 


ind the te mperature ol the solu 


solute 


tion. There appears to be a competi 


tion between the dissolved oxvgen and 


the solute for the available energy in 


the solution It has been shown that 


for both p-terphenyl and 2,5-diphenyl 


oxazole in xylene there is a shift toward 


lower ilues for the concentration at 


vhich maximum light-output occurs 


il ol dissolved ox 


m the remo 


This 


elimination of the competition by ox: 


gen 


can be interpreted is an 


yen, thereby permitting smaller con 


centrations of solute to achieve the 
ime effect before self-quenching be- 
ies important Lowering the tem- 


perature of the scintillating solution 
self quen hing and 
light 


t tends to be masked 


hould decrease the 


INCTeASE the output 


this effec 


e¢ of atr-saturated solutions 


the increased amount of dis 


present at the lowe 


oxvgen 
degassed solu- 

ght increase 1s 

ve pronounced and exhibits a further 


it tow ird lower! sues for the con- 


centration at which maximum light 


jut is obtained 
Present data are not sufficient for a 


quantitative description of the mecha- 


{ 


of energy transfer However, a 


rnificant increase in the efficiency of 


i cintillators can be obtained by 


{ 


e application of these result 


BIBLIOGRAPHY 
e119, ! 


e and Ph« 
e Publishers 
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“OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 








Are these vital publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employe¢ manual, and public relations piece that you produce, 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION (5 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill Tecunicat Writine 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custom 
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GUipes and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifi ations. Save time, save money 

. and make your communications work! Let our staff be your staff for 


technical and business publications. 


MeGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc 
330 West 42nd Street, New York 36, N.Y. @ LOngacre 4-3000 


This service is available through ad agencies. 
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MOLMeddLia iImexpensive, Rapid 


DAHA! Automatic Recorder 
AND TIMER 


for optimum speed By R. B. RHODY, T. C. EVANS, and C. H. FORD 


Radiation Research Laboratory, State Unive lo 


and accuracy am Olle, oun 


In many radioisotope applications 
rapid phenomena require a recording 

stem with almost instantaneous re 
sponse, There are available many re 
cording instruments, but none of these 
nstruments satisfies all of our require 
ments while remaining inexpensive \ 
device in use at this laboratory can be 


used with the type of equipment that 


I 





is normally found in any radioisotope 





laboratory 
Model N-530A The instrument consists of a tran 


port mechanism (motor, gear train, and 





paper holder supplied by Streeter 
J accuracy of . Amet Co.) that moves a strip of adding 
machine-type paper at a constant 
weed A glass-tipped pen (hsterline 
Angus Co.) for marking the paper is 
attached to a 230-volt, d-c relay (Ward 
Leonard Electric Co.) that is activated 
by a sealer This relay is connected to 
the external register socket of the 
scaler. Thus, every time an impulse | FIG. 1. End view of recorder showing 
motor and gear train, relay, pen and paper. 


sent from the sealer a pip is scribed on 
Subsequent models use insert of ball-point 


the paper The off-on switch for the 
pen instead of glass pen 

paper transport is connected to the 

stop-count switch of the scaler through 

the timer plug. To add to the versa ls to be added Che particular 

tility of the device, a gear system of the mod hown was designed to be used 

transport mechanism allows two speeds ith sealers in this laboratory, which 

to be used; these speeds are about 4.5! both external register and timer 

sec/in. and 1.25 min/in slugs, so that it may be inserted in a 
The recording instrument is shown mina matter of seconds. A scale 

in Fig. 1. The paper transport mecha or is advantageous for many 

nism constitutes the major cost of the ipplications 

device A small amount of machine n example of the data recorded 


shop work allows one or more additional is Instrument hown in Fig, 2 


SES OS bw eeetes 
it dae ee he os me een a 





ite TODAY to our American repre- 
LC LALG for technical data on the 
a ee Oe 





EEA OEE GAEL ARELERE Queen cen s 


FIG. 2. Tape recording of blood circulation of polycythemic patient treated with P 

P** was injected in one arm and the other arm monitored. Tape was started at time 

of injection. From superimposed time scole, P** reached monitored arm in 50 sec with 

activity increasing rapidly. Second line shows slight increase in counting rate some 
AMERICAN TRADAIR CORP minutes later. To facilitate measurements, plastic rule graduated in time intervals is 


nd City ¢ York 
Island City 6, New sometimes used 
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Globe valve monel body, bellows 
seal; for high-vaceuwum, radioac 

tive service; metal-to-metal seat 
for high-temperature service; 
plastic seat for low-temperature 


tetractable and expandable dou- 
e-dise gate valve with Teflon 

Holds very high vacuum. 
| welded construction, nickel 


ed for maximum tightness and 


Globe valve: all stainless steel; 


bellows seal; plastic seat; for 


Angle valve with double bellows 
chemical processing of radioac- 


seal in tandem. All «stainless steel 
tive material. 
construction for high-tempera 


ture liquid metal service 


Flow control of Radioactive materials 
no problem for these Crane valves 


Since the beginning of the AEC program, Crane, with materials and in handling them for power production 
gratilying results, has pitted its knowledge, resources lhe four valy cs shown here are ty yu al ol vals ee now 
and skill against problems in flow control that never in active atomic energy service. They are, more than 
before challenged man’s ingenuity. likely, prototypes of Crane valves you will need when 

\s a result of its experience, Crane now is supplying you are ready to apply atomic energy for power, or use 


valves that are used safely in producing radioactive radioactive materials in other processes. 


C RAN E VALVES & FITTINGS 


PIPE © KITCHENS * PLUMBING © HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Plastic 
Scintillators 


NEW LOW PRICES! 
NEW X-RAY SCINTILLATOR! 


Rapidly increasing production of Nash 


and Thompson's Plastic Scintillators 
has resulted in greatly reduced prices 
Scintillators are now available at figures 
competitive with any other producer in 


the world, e.g. : 


ONLY 846.20 
ONLY $& 7.00 


thick 
thick 


6" diameter x | 
2’ diameter x 1 


The new X-ray phosphor, primarily 


for medical use, is “ air equivalent" and 
has a linear response within the range of 
500 KeV to 25 KeV. 

Other Scintillators available include 


Potassium 


crystals of Sodium lodicde 


Iodide, Anthracene, and Stilbene 
Nucleonic equipments include Portable 

Dust Sampler, Quartz Fibre Measuring 

Device and 3-Channel direct Microamp 


Recorder, 


Nash 
and Thompson 


LIMITED 


Oakcroft Road, Chessington, Surrey, f ngland 
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Determination of Radio- 
Cesium in Fission-Product 
Mixtures 


By RICHARD B. HAHN 
and ROY O. BACKER* 


Chemiatry De partment 


Methods commonly, for deter- 


mining radioactive cesium fission 


products are the precipitation of cesium 
Wayne University bismuth iodide (1) 


Detroit 


and the precipita- 


Michigan 
Elec 


* Paesent Avvress: Westinghouse 
Corp., Pittsburgh, Pa 





TABLE | 


Determination of Radioactive Cesium with Dipicrylamine Using Cesium 


and Potassium as Carrier 


Carrier 
laken 


qm 


Count 
corrected 
lor 


(Carrier Gravt- 


metriu hackground 


ield (% 


recovered 


qm cpr 


Cesium carrier 


0.0029 
0 0029 
0 0OO49 
0. 0049 
0 0049 
0 OO49 
0 OOO8 
0 OOUS 


0. 0027 
0 OO25 
0.0045 
0 0042 
0.00453 
0 0044 
0 0089 
0} OO87 


Potassium carrier 


0 oOOo2u 
0 OO2U 
0 0029 
0 0049 


0 OO49 


1) On 


0 OO19 
0 OO21 
0 OOL8S 
0 0040 
0 OO41 
1 0 OOS6 





TABLE 2—-Separation Studies* 


(O40 cesium (OAS 


OOUS cesiul OOO 
OOAY potassiun OON6 


OUUS potas (MOSM) 


OO44 cesium (HES 


OO49 cesium OOS9 
0049 potassiun OO 


OO40 potassiun Hh 


OO40 cesium i) 


(O40 cesium On 
OO40 potassium OOD 


O0O49 potassium 0) 


OO44 cesiun 0 OOS 


OO490 cesium t Oo OO 
0049 potassiuin 0 OO97 


OO49 potassium 0 OOS6 
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AMF nuclear engineering brings you advanced... 


RADIATION PROCESS EQUIPMENT 


The mass-irradiation of foodstuffs 
for the prevention of spoilage and 
infestation is one of the most excit 


ing and promising applications of 


atomic energy. 


And AMF Aromics is in the fore 
front of the field, applying its nuclear 
engineering skills and experience to 
the development of practical irradia 
tion equipment to serve food proces 


sors throughout the nation. 


ATOMICS 


14, No, 5 - May, 1956 


AMF Atomics introduced the first 
conceptual designs for low-dose irra 
diation equipment, and is currently 
playing an important role in th 
Army Quartermaster Corps’ bulk 
food irradiation program 

AMF equipment now being de 
bulk 


1 portable irradiator 


veloped includes a mobile 
food irradiator 
for university and industrial use in 


experimental genetics and food pre 


ATOMS FOR PEACE 


servation, and a low-level “bench” 
irradiator for laboratory studies in 
agricultural, chemical, pharmaceuti 
cal, and medical fields of irradiation 


\MI 


you in your irradiation program 


Aromics will be glad to assist 
from process evaluation, through 
equipment design and manufacture, 
to complet program management 
Let us know of your plans or inter 


ests. Perhaps we can help you. 


AMF ATOMICS Inc. 


AMF Building + 261 Madison Ave. « New York 16, N.Y 
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
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ATOMIC 


FUTURES 


FOR CREATIVE ENGINEERS 


Today, there are innumerable openings for engineers. 
But, if you are an ambitious, creative technical man, 
you want more than just a job. You want opportu- 
nity an opportunity to build a real future. 

At Pratt & Whitney Aircraft, we are doing work on 
an atomic engine for aircraft. The degree of progress is 
classified, however, you may be sure that there are 
still challenging problems where you can demonstrate 
your creative abilities. 

Ours is a progressive organization - quick to recog- 
nize and reward professional achievement. Thus, if you 
can qualify, you will have a rare opportunity to build 
toward a fine future in this new engineering field. 


If you are looking toward “tomorrow” send your 
complete resume immediately to Mr. P. R. Smith, 
Office 13, Employment Department 


xx*«r* 


CAREER OPPORTUNITIES FOR... 

AERONAUTICAL ENGINEERS + METALLURGISTS 

MECHANICAL ENGINEERS - CHEMICAL ENGINEERS 
ENGINEERING PHYSICISTS 


PRATT & WHITNEY AIRCRAFT 


RO 8 CONNECTICUT 


« New, Higher Salary Levels « New, Advanced Educational Program: A 
nearby graduate center, established in conjunction with Rensselaer 
Polytechnic Institute, offerstraining toward advanced technicaldegrees. 
All employees accepted for courses are eligible for tuition assistance. 


SOCOM HSEEOEEEEHEEEH EEF 


3 


tion of cesium perchlorate (2 How- 
ever these methods are not entirely 
satisiactory 

The cesium bismuth iodide method 
requires a double precipitation followed 
by a final precipitation as cesium chloro- 
platinate. This procedure is compli- 
cated and requires the use of costly 
chloroplatinie acid Phe perchlorate 
method requires working under anhy- 
drous conditions and involves the use 


per hlome acid Because of these 


difficulties, the study discussed here 
was made in which other reagents were 
investigated 
The problem of finding a reagent that 
vill separate cesium from other alkali 
metals is not encountered in the analy- 
of fission-product mixtures since 
rubidium, potassium, and the other 
ilkali metals are not present to any 
appreciable extent (3 Therefore, any 
method used for the gravimetric deter- 
mination of potassium probably could 
be applied to cesium Among these 
methods are: precipitation as chloro 
platinates (4), perchlorates (4), picrates 
chlorostannates (¢ fluosilicates 
dipicrylaminates and perio 
late 9g 
Dipicrylamine was considered the 
most promising hence it was investi 
vated as a reagent for determining 
radioactive cesium in fission products 
Dipierylamine 2, @ Ct, 6 
hexanitrodiphenylamine) was first used 
by Poluektov (1/0) for detecting po- 
tassium. Sheintsis (/1) later showed 
that it could be used for the gravimetric 
determination of potassium rubidium 
ind cesium. These elements form 
difficultly soluble, crystalline salts with 
the reagent. The magnesium salt of 
dipicrylamine is used as the precipitant 
in these determinations. (Quantitative 
precipitation is achieved by adding an 
excess of the reagent to cold, slightly 
acid, aqueous solutions containing 


potassium, cesium, or rubidium ions 


Experimental 

rhe procedure for determining radio- 
itive cesium was adopted from the 
procedure given by Welcher (& Two 
series were run——one in which cesium 
chloride was used as carrier, another in 
which potassium chloride was used 
The procedure was as follows 

1]. Add a known amount of standard 


olution of ce im chionde or 


ium chloride 10 mg of Cs or 
1)-mi centrifuge tube ther i 


V1 imount of radioactive ¢ 
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Advances wm Applied Radiation 


Reagents DEVELOPMENTS in APPLIED RADIATION EWERGY, its APPLICATIONS and the APPARATUS USED TO PRODUCE IT 
Potassium chloride. 19.0665 gm of 
C.P. potassium chloride dissolved in 
tilled water to make one liter of 
Standardize by precipi- 
tassium perchlorate (2). 
ntained 9.90 mg of K* 


Cesium Chloride. 12.6680 gm of 
C.P. cesium chloride (Foote Mineral 
Cr olved in distilled water to 
liter of solution. Stand- 
precipitating perchlorate 
ition contained 9.80 mg of 

( per! 
Dipicrylamine (2, 2’, 4, 4’, 6, 6’- 
hexanitrodiphenylamine, Eastman 
Kodak Co A 3% solution of 
im salt prepared by dissolv- 
of dipierylamine in 500 ml 
ren adding 5 gm of mag- 
le Stirred for an hour, 
stand for 24 hr, then 


Cesium-134 (2.3-yr half-life, beta 
and gamma emitter Obtained 
opes Division, Oak Ridge 
Laboratory. Samples in 
range prepared by dilution 
drochlorice acid. Stand- For practical and profitable 
d by evaporating known application of radiation energy 
diluted solution on 1-in 
isses then counting beta 
ising eS G-M Dollars-and-Cents Facts about 


racerlab TGC-1) and scale ° 
‘iitument ant Chesest  Aigh-voltage Electron-beam Processing 


lel 162 
2 10 what it is, how it is being used, what it is accomplishing, and how much 


it costs... are given in our new handbook on radiation processing. To 
help you evaluate this modern processing method with respect to your 
product, this handbook discusses 





neutralise using eodium : types of radiation and their sources 


characteristics of several forms of radiation 
with comments on their practicality for processing 
electron-beam radiation dosage 
electron-beam penetration 
efficiency of electron-beam utilization 
efficiency of area irradiation 
thickness efficiency of absorption 

ising a 1.5-em filter paper electron-beam power output 
Hirsch funnel. Wash with and production capacity 

water. then with 10 mi of accelerator principles, installation, and use 
' ® economics of radiation processing today 


hydrochloric acid. 
f 


3% magnesium di- 
nate re gent for each 5 mg of 


oroughly, then cool the 
in ice bath. Let stand for 


th occasional stirring 


for one hour at 80°-90° C Write today for your copy of this useful handbook — 


ind count the precipitate free when requested on business letterhead. 
ect for gravimetric yield 


used are Cs/Cs(D.P.A y 
| K/K(D.P.A.) = 0.08191 HiGH VOLTAGE ENGINEERING CORPORATION 


was followed using 
ints of cesium chloride as VERSITY ROAD CAMBRIDGE 36, MASSACHUSETTS 


n repeated using varying 


otassium chloride as car 
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FOR MEASURING 
RADIOACTIVE 
EMISSION 


PRECISION IONIZATION METER 
(Failla Design) 


This complete measuring instrument is 
designed primarily for null methods of 
radioactivity measurement where back 
ground radiation effects must be elimi 
nated. It consists of a heavy stand sup 
orting twin spherical ionization cham 
ts, Lindemann Electrometer with il 
lumination and projection system, to 
gether with standard 
voltage supplies 


Other CAMBRIDGE Instruments 


condenser and 


LINDEMANN- 
RYERSON 
ELECTROMETER 


has high sensitivity and good stability 
Does not require leveling. When reading 
the upper end of the needle is observed 
on a scale illuminated through a window 
in bottom of case. Size 8.3 x 6.5 x 3.5 
em, Weight 0.17 ke 


CAMBRIDGE PORTA- 
BLE PROJECTION 
ViEWER.-This new 
Projection Viewer, 
used in conjunction 
with the Linde- 
mann-Ryerson Elec 
trometer, facilitates 
observation of the 
deflection of the electrometer pointer. A 
beam of light from a lamp in front 
of the case projects the image of the 
index pointer onto a mirror in the rear 
of the case. This image, magnified 100 
times, is then reflected upon a trans- 
lucent screen, clearly visible in the front 
and upper part of the case. This screen 
is 120 mm, long and is divided into 120 
divisions numbered 60-0-60. The pointer 
is xeroed by grounding the electrometer 
by means of a rubber bulb 
“CHANG and ENG" FAST NEUTRON DETEC- 
TOR follows closely original design of 
U. 8. Atomic Energy Commission. Con 
sists of twin ionization chambers, Linde- 
mann Electrometer, reading microscope 
and dry cells. Self-contained 
GAMMA RAY POCKET DOSIMETER is a per- 
sonnel monitoring instrument to measure 
cumulative exposure to gamma or x-rays 
over a given period. Contains an ioniza- 
tion chamber, a quartz fibre electrometer 
and viewing system. 


Send for complete information 


CAMBRIDGE INSTRUMENT CO., INC. 


Pioneer Manufacturers of Precision Instruments 
3527 Grand Central Terminal, N.Y. 17, N.Y 
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The results are given in Table | 
These data 


cesium is carried 


show the radioactive 
quantitatively on 
both the cesium and potassium dipic- 

lamine precipitates. The precision 
is somewhat greater using 


Blanks 


ising potassium carrier without added 


ind accuracy 


ium as carrier were run 
radioactive cesium to determine if the 


natural radioactivity due to the pres 


ence of K*® would cause error 


nerease over background count 
noticeable 

The fact that potassium may be used 
8 carrier in the dipicrylamine method 
is important. Inexpensive potassium 
chloride thus may be used in place of 
costly cesium chloride as carrier, In 
method this substitu- 


made since the 


the perchlorate 
tion cannot be radio 


ictive cesium 18 not 


quantit itively 
carried by the potassium perchlorats 


precipitate 


Separation Studies 


To study 


ol cesium 


the efficiency of separation 
from other activities, the 
previous procedure was carried out but 
ictivities other than cesium were added 
\ single precipitation with dipicryla 
mine did not achieve a good separation 
from the following activities: Zr’’-Nb*” 
sr” Y) Rul’ Rh 4 Piss 


The 


es per ially poor, 


and Ce 


separation from strontium was 
To improve the separation 
ing agents and holdback carrie: 
tudied. The following method 
devised 
1]. Add 1.00 ml of cesium chloride (or 
chloride) olution 


potassium carrie! 


5.0 mg of Cs? or K to a 5O-ml 
centrifuge tube 
2. Add a known volume of the solu 
then acidify the 
hydrochloric acid 
of acid 


tion to be analyzed 


olution using 6M 
Avoid adding a large excess 

3. Add 15 
and strontium 
hese 
Fet** and 10 mg of Sr? 

4. Add 
tion drop by drop with stirring 
then 


ml each of ferric chloride 


nitrate solutions 
solutions contain 10 mg of 
per ml 
1M sodium carbonate solu 
until 
the solution is basic madd 2 ml in 
CACCSS 
5. Centrifuge, transfer the supernate 
to a clean tube, and discard the precipi 
tate of Fe(OH), 
6. Add 14 


and strontium nitrate solutions to the 


and SrCO 
ml each of ferric chloride 


upernate from step 5. Centrifuge 
transfer the supernate to a clean tube 
and discard precipitate 

7. Repeat step 6 


8. Add ft dro » of thymol blue indi 
I 








ATOMIC 
POWER 


Atomic power, we feel, offers | 
outstanding opportunity for an 
scientist to grow 
professionally. It’s new enough 
so that the work is challenging 
still it’s well enough established 
so that a capable man can make 
real progress 

If you are interested in a 
non-routine position that will 
use all of your education and 
experience we suggest you in 
vestigate the future with the 
leader in Atomic Power. At 
Plant, there are select 
open for specially 


engineer or 


settis 
positions 


qualified 


@ PHYSICISTS 

® MATHEMATICIANS 

e METALLURGISTS 

© ENGINEERS 

Write for the booklet ‘“Tomor 
row’s Opportunity TODAY” 
that describes opportunities in 


your field. Be sure to indicate 
your specific interests 








Write: Mr. A. M. Johnston 
Dept. A-38 
Westinghouse Bettis Plant 
P. O. Box 1468 
Pittsburgh 30, Penna. 


BETTIS PLANT 
Westinghouse 
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itralize with dilute hy- 


Reduce your liquid handling costs! 


of strontium nitrate 
ldback carrie: 


of 3% magnesium di- 


thoroughly then cool in an 
Let stand for one hour in the 
filter. Wash with 5 ml 
then with two 5-ml por- 
ethyl ether Dry the pre 
| hr at 80°-90° C, then 
int the precipitate. 
of the procedure was 
inalyzing various mixtures 
vlucts. Both potassium 
sium chloride were used 


The results are given in 


show that three scay- 
re juired to remove 


= ee MECHANICAL 


hod is therefore recom 
letermining radioactive 9 SEALS 
n products nS! ves 

co mal 


Other Methods 
l ther methods were studied for 
y radioactive cesium 
t method cesium was pre There is no better way to cut liquid handling costs 
soluble cesium than with “John Crane”’ Seals. They are specially 
by adding alumi engineered for the Chemical Industry to provide 


utio the secon ; : 
ition. in the & aa these important operational savings: 
Vis precipitates its 


its i wile y erode . : . 
ing period io Eliminating loss of expensive and corrosive fluids. 


In both instances low and 
vere obtained. Hence 2 | Positive sealing of toxics, thus minimizing need for 
costly exhaust equipment. 


t recommended 


3 | Substantially reduced maintenance and the man- 
hours involved. 


4 | Reduction of "shutdown periods” due to materially 
increased service-life expectancy over and above 
your present methods. 


Ranging from the Types 1 and 2 (for services where 
synthetic rubber is suitable) to the Type 9 (with 
sealing members made of DuPont Teflon to handle 
any industrial chemical or corrosive) ... there is a 
“John Crane” Seal that can be adapted to your 
individual conditions. 


Your toughest problem can be 
MAM AULLAEE "John Crane's” next success story. 
Don't wait, call us now. Get our seal catalog..... 
Crane Packing Co., 6449 Oakton St., Morton Grove, 


Illinois (Chicago Suburb). 


in Canada: Crane Packing Co., Lid., Hamilton, Ont 








Orrices tw ALL PRINCIPAL CITIES 
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THE RAYOTRON 


First Low-Cost 
Electrostatic 
Generator and 
Particle 
Accelerator 


X-ray analysis, high- 
voltage research, 
physics laboratories. 
Generator produces million wolts, 16 
inch sparks, Cost, 5. Optional instru 
mentation, $25. Choe of several beam 
tubes. Diffuse, high-energy X-ray bear tube 
(.5 mev, 20 microamp pw 20 R/he 

$120, Focused high-energy X-ray beam tubes 
from $450. Thin-ewindow beam tbe for 
high-energy electrons in air, at vatious prices 
Small fluoroscopic screen and six X-ray 
places, $20. New Accelerator Syliabus and 
experiment manual included in all order 


Complete with 21-lesson glassblowing 
course by Morley Corbett, Instructor of 
Student Glassblowing, Physics Dept., Uni 
versity of Colif., Berkeley 


Herve is a comprehensive training program in 
Scientific Glassblowing organized into ] 
one-hour lesions with all the necesiary (oe 
Apparatus, equipment (except fuel) and gla 

po ad in a handiome wooden chest. Nou 
schools and colleges may train students for 
one of America’s highest-paid vocations, with 
out engaging the expensive services of a 
professional glassblower, Set with course 
$149.50; Course alone, $7.50 


© See Cosmic, Alpha, Beta Rays 


RAYMASTER 


CLOUD CHAMBER 
Game Now in use in 650 leading universities 
and high schools. Ideal for nuclear physics 
experiments at home 


Unconditionally guaranteed to register all 
tracks continuoutly. Pused ulver electrode 
Optical-grade cover glass permits overhead 
viewing and photography. Come ym plete 
with Alpha and Beta source caring field 
battery, manual of experiments, nuclear phy 
5 syllabus, Only dry ice and alcohol mau 
be procured locally, Price, $42.50 


For further information write 


L 


ATOMIC 
LABORATORIES 


PO Box 343 + Berkeley. California 


All prices F.O.B, Berkeley. 
In California add 3% 
sales tax, 


Alpha-Spectra lon Chambers 


By U. FACCHINI and A. MALVICINI 
Laboratori CISE 
Vilano, Italy 


Behaviors of various argon-nitrogen 
mixtures as filling gases for fast ioniza 
tion chambers were discussed in a previ 
These 
practically insensitive to slight oxygen 
We describe here two 


new types of ionization chambers that 


ous paper (1). mixtures are 


contamination 


provide a very simple and rapid way to 
detect a-particle spectra 

The first chamber (not shown) is of 
the gridded type and is filled at atmos 
pheric pressure. The chamber is not 
measurement 

A 2% N 
maintained through the chamber 

The thin 


mounted on a metallic disk 


pressuretight; during 


slow flow ol ur (98 Y, 


a-emitting 
Phe sam 
ple change, which is made with the gas 
flowing, requires only a few seconds 
The chamber design is conventional! 
4 The 
titutes the base of the chamber and is 
The 


distance is 8 em, and the distance from 


a-emitting electrode con 


it zero potential hbase-to-grid 
the grid to collecting electrode is 4 em 
The diameter of the electrodes is 14 em 
ind that of the sample may be of the 
The total 
voltage applied to the collecting ele 
trode can be 500-3,000 volts or more 
without affecting the pulse amplitude 


order of 6 em. positive 


By means of two resistors in the cham 


ber, the voltage is divided between the 


collecting electrode and the grid: a 


capacitor between grid and ground 
avoids a pulse component due to varia 
tion of the grid potential 

The collecting electrode is connected 
to a usual amplification chain and pulse 
anulyzer; the a-particle pulses are 
formed with an appropriate reflection 
line. The introduction of a sample in 
the chamber does not affect the be- 
havior of the chamber, and amplitude 
and shape of the pulses remain con- 
stant when we remove and insert the 
slide and sample 

The chamber dimensions have been 
selected to assure that the range of a 
particles up to 7-8 Mev terminates in 
the useful volume—te., between the 
emitting electrode and the grid—the 
gas being at atmospheric pressure 
Because of these dimensions the rise 
time of the pulses is of the order of 
represents the 


6-8 psec; this value 


resolving time of the apparatus 


samples are 


CHAMBER of second type. Sample-change 
slide and pressure door are shown 


Phe energy resolution of the chamber 
about 3% for polonium a@ particles 
4 Mev); this resolution and the re- 
olving time indicated are sufficient for 
most of the routine measurements of 
radiochemical 


a-particle spectra inh 


inalysis or in studying the alpha radio 
activity of ai 

The second chamber, shown in the 
figure, was designed to obtain a better 


time resolution The distances be 


tween electrodes are 2.2 and 0.7 em 
respectively, and its diameter is less 
than that of the first chamber The 
high voltage for the collecting electrode 
and the grid is brought into the cham- 
ber by means of one Kovar glass seal 
The same connection is used also for 
the output of the a-particle pulses 
Ihe filling is made at 3-4 atm so as to 
exhaust the range of a particles in the 
convenient region; the resolving time 
with these conditions becomes around 
1 usec, and the width of the spectral 
lines of polonium a@ particles is about 


¢ 


Samples can be changed in less than 
i minute by opening the door shown in 
After introducing the sam 
ple slide into the chamber the door is 
After a slow flow of 


the gas mixture for a few minutes, the 


the figure 
cl “l tightly 


chamber is ready for operation. 


BIBLIOGRAPHY 


acchini, A. Malvicini, Nucie 
if 1955 
Rossi, H. Staut lonization Chambers ar 
( inters McGraw-Hill Book Co., Inc., Nev 


York, 1049) 
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nuclear corporation 
of america, inc. 


PRODUCTS and SERVICES from A to Y¥ 


An Integrated Electronic-Nuclear Organization 
for Industry and Science 


CONSULTATION «+ RESEARCH + DEVELOPMENT 
MANUFACTURING « SALES + SERVICE 


auto-pre-set time ana 
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ompounds...ytterbium and erbium oxid your primary sour 


SUBSIDIARIES: 
CENTRAL ELECTRONIC MANUFACTURERS, INC., Denville, N. J 


Electron Tubes, Plastic Waveguide Components, Mass Spectrometers 


nuclear corporation ISOTOPES SPECIALTIES, INC., Burbank, Calis 


Organic Radiochemicals, Radiation Sources 


of america, inc. MRD INSTRUMENT CO., 51. Levis, Me. 


Radiation Detection Equipment 
EXECUTIVE AND SALES HEADQUARTERS 
EMPIRE STATE BUILDING, NEW YORK 


NUCLEAR CONSULTANTS, INC., St. Lowis, Columbus, New York 


industrial and Medical Consulting, Radioactive Pharmaceuticals 


RADIOACTIVE PRODUCTS, INC., Detroit, Mich. 

Computor Components, industrial Process Control instrumentation 
For full information on Nucor products and services, 
write to Suite 4219, Empire State Building, New York RESEARCH CHEMICALS, INC., Burbank, Calif. 

Purified Rare Earth Salts 
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NUCLEONICS A Windowless Flow Counter 
\4 for Paper Strips 


By JOHN M. LOWENSTEIN 
and PHILIP P. COHEN Properties of Flow Counter 


Depa tment of Physiological Cher 





University of Wisconsin 


Vadison, Wisconsin 


A number of paper-strip counters 


ive been described that employ thin 


window G-M tubes as radiation coun ‘ iu ‘ 7 its 
— Terminal RADIO — 0 However, their low sensi ope ‘ g irom about 
ivity is a disadvantage in counting near threshold 
INTERNATIONAL, LTD. |‘ ‘*,% (isstvantoge in counts ied on ae 


assures you of the fastest, most efficient, most As @ more sensitive arrangement {or yntinuous 
economical world-wide service for all major Fe oounting paper strips, we constructeds pn urge 
lines of electronic equipment and component : 

parts, Long established as leaders in the field 
of exporting Nucleonic products, TERMINAL is ' 

exclusive export sales agent for the following umption, low background, high resolu- ; wide and 


, , tion, and capability of gq vel ; 
internationally-famous companies snd capabil on from the paper strip 


reproducible results, * 
@ VICTOREEN 
INSTRUMENT COMPANY Construction 


Components and instruments Radiat 
and Measurement 

COMPONENTS: Hi-Meg Subminicture Re t paper-feeding mechanism an 
sistors, Subminiature Vacuum Tubes 
mai Relays, Counter Tubes and Vo flow tube that is mounted over L paper 
Regulators ¢ 


vyindowless flow counte! navy 





mind the following aims 


che lot 
counting 


The apparatus consist ( a 20-deg 


Inpro init geome 


4 unting {rit I * ton ol 
INSTRUMENTS: Medico! Rodiological in guide channel (1 ig. | The ga counting tub ad olen 
struments, Personal and Area Docimeters tube connected to a ratemete1 , 

Clinical and Loboratory \sotope Measuring nds of the 

Instruments, Laboratory and Civil Defense output ol which is connected to : pen 
Survey Meters 


HYCON Electronics, Inc. 


@ whiidiory of Hycon Mig 


mm that the 
recordet The drive of the latte: ry 


) ec ter © the echat 1 that a | 
connected to the m iis it, lee r strip through the counte: 


the ps through the ite , 
Popularly priced high quality electronic 1e paper through the counter er that is linked to the pen-rec¢ 
TEST INSTRUMENTS ncluding Digito Che guide channel for the paper 

VTIVM, Standord VIVM, Ratiometer, and Tt I \ ive shalt and an idler 


Orscillose opes 


CONDENSER PRODUCTS, Inc. * A device of different desig 


A division of the New Hover lock and Watch s windowless counting 

Co j been described recent! ! ! 

PLASTICON capacitor > men t radiation counter iper t i } assure 
manufacturers abo . rip feeding mec! ed 

ments. Dielectrics of Teflon, Mylar iriver, and henes 
tate, Polystyrene oar Polyethyler pro ide a tube that 1 ‘ ted f 

vide stability and accuracy for « filled with counting ga the paper through 
tolerances. High Voltage Power 
and Pulse Forming Networks 


PRECISION RADIATION 
INSTRUMENTS, Inc 


World's largest manufacturer of portable 
radiation instruments for ura m ext . edie 
tion and oil field radiation measurements sponge rubbe 
Geiger Counters and Scintillaters tron 
$30.00 te $5000.00 


per firml igainst 


‘7 


Firm fine-graw 


: sponge rubber 
Terminal Radio International, Ud. offers « 


complete export service to the Nucleonic field — Special 


, Vulcamzed Microswitch 
Packing to assure safe arrival * Efficient, economical 


armeibock 
shipping methods * The Know-how to facilitate ol! rubber 


details ond custom requirements, and to expedite the 
procurement of export licenses 


FREE A detailed 4-page brochure describ 


ing TERMINAL’S world-wide service 
is available FREE, on request 


Pen- recorder 
drive shoft_ 


Detailed catalogs and specificotions are 
available on request and without obligation 


TERMINAL RADIO an 


roller 


INTERNATIONAL, LTD. Tienes 


Idler roller 


85 Cortlandt St., New York 7, N.Y (1.7" dia.) 
e WOrth 4-3311 
Cable Address: TERMRADIO FIG. 1. Windowless flow counter for paper strips 
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Chromatogram (center) of radio- 

ive aspartic (at left) and glutamic acids 
op record was made with gas-flow 
counte full-scale deflection—100 cpm, 
chart speed—6 in./hr, flow rate—20 
nl min, ratemeter time constant—45 sec) 
and bottom record with end-window tube. 
0.75 umole aspartic acid and 1.50 yumoles 
glutamic acid were spotted on Whatman 
No. | paper; solvent was buffered aqueous 
phenol (8); developer after counting was 
ninhydrin. Identical amounts of the acids 
registered 890 and 840 cpm, respectively, 
when counted in gas-flow counter at 


infinite thinness 


deformations of 
maper-strip feede! 
chart feeder are 
run at the same 
be geared to run 
Paper strips ma 


than 1.25 in. 


iratus, the paper 

the guide channel 
vitch (which switches 
the rollers, The 
ugh smoothly but 
that it may curl up 
tube rather than 
wth of the guide 
overcome by 

trip to a short 

paper e.g index 
cellophane tape 

may be taped together 
tape, and there is no 
of the strip that 

gh the counter The 
tched on, and the gas 
both helium saturated 
thanol at 0° C, and 


0.95% isobutane are 


The gas flow rate is meas 
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is AUTOMATIC x-ray 
anp caMMA RAY DOSIMETRY 


‘IMPORTANT TO YOU? 
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VICTOREEN 
MODEL 575 
RADOCON 


AND 
TYPICAL PROBES 





(W//// 


The Victoreen Radocon puts radiation measurement on a completely 
automatic basis. Total quantity and rate of application can be preset 
and without further adjustment or trial calculations the predeter- 
mined radiation dose can be administered. 

An easy to read roentgens-per-minute meter is integrated with a 
counter. Signal lights on panel indicate progress and on completion 
of cycle a buzzer sounds and a relay will automatically actuate a 
mechanism to block the radiation beam. The Radocon is accurate 
Error is normally less than 2 or 3% and never over 5% at full scale 
This offers more than the ordinary safety factor. 

Depending upon probe used, the Radocon can administer from 1.6 
milliroentgens to 499,500 roentgens at rates from 0.1 to 50,000 r/min. 
Operates from any 105-130 volt single phase 60 cycle circuit. 


Write for Catalog 3043. 


INSTRUMENTS DIVISION 


oveen Instrument Co 


S58O06HOUGH AVE. CLEVELAND 3, OHIO 








LITHIUM METAL AND ALLOYS 


LITHIUM HYDRIDE 
LITHIUM HYDROXIDE 
LITHIUM CARBONATE 


LITHIUM CHLORIDE—BRINE—etc. 


Ur 





Pioneers in Lithium 
since 1901 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 
ESTABLISHED 1695 


the new 


MODEL 31 


Vibrating Reed 
Electrometer 


Detects current as small as 1.0x10-'7 
amperes...charges as small as 
5x10-'® coulombs...voltages as small 
as 0.02 mv! 








Applications of the Cary Mode}! 31 
include measurement of radioactivity, 
determination of Ci4, H4 and $55 con 
centrations, amplific ations and measure 
ment of ion currents In mass spectrom 
etry, pH determinations, measurements 
of electrical properties where precise 
measurement of small charges, currents 
or voltages from a high impedance source 
is required 
Stability— Open circuit input: less than 
6x 10-16 coulombs rms short period noise; 
less than 5x10-17 amperes steady drift 
Short circuit input: less than 0.02 mv 
rms short pe riod noise; less than 0.2 mv 
per day steady drift 
Accuracy — Measurements reproducible to 
within 1%. Accuracy limited only by the 
accuracy of the recorder, potentiometer, 
or meter used 
Reliability — No grid current, greater free 
dom from zero drift. Much more rugged 
than other types with comparable sen 
sitivity 
Easy to set-up and adjust —Requires no 
leveling or special vibration supports 
10 standard ranges—1, 3, 10, 30, 100, 
100, 1,000 mv, and 3, 10, 30 volts 
Accessories — Special adapters, chambers, 
a multi-range recorder and other acces 
ries are available 


A new catalog on 
the Cary Model 31 
is available, Write 


for your copy today 








APPLIED PHYSICS CORPORATION 


362 W. Colorado St., 


Pasadena, California 


ured by a flow gage 


are re quired belore 


equilibrated adequat I 


does not have to be 
an particular 


trip and the 


kground rate 


About 15 min 
the instrument is 
The flow rate 


reaqdyt . to 8s 


whether or not t papel tr 


lr} Pull ile defle 


meter is adjusted to 


tion 
the 


the pen recorder motor is switche 


ind the starting pol 


t p ind on the rec 
At the conclusion 
the paper 

Fig. | 


vitched off iu 


nts on the 
order are mat 
t run 
ses the 
appara 
tomatica 


ch-ol] position serves 


nee point on 


electromagnetu 


suring the 
tart and fins! 


yveen relerence pot 


the two t 
to compare 


to be sure 


length 
relerence sp 
nserted with ce 
Representative re 
the counter are sho 
running several t 
counter repeatedly 
trated that reproal 
only by the 
ol radioassays \ 
performance of the 
of an end-window a 
hown in Fig. 2—obt 


the gas flow tube 


tatisti 


the ch 


position 
on both the | 
sponding 


reco! 


of accurate corre 
ol very 
ol £u it 
's Oh papel 
»phane tape 
ilts obtained with 
vn in Fig, 2 By 
rips through the 
t has been demon 
icibility is limited 
il considerations 
comparison of the 
gas flow with that 
rrangement is 


ained by repl 


vith an end 


tube of the same diameter 


Contamination ol 


been negligible, even 


the eounter 


after the repe: 


counting of amino acid spots register 


ing 5 O00 { pin. 


ik & 


Wed, TT, 165 
Rockland, J, I 
Chem. 24, 778 
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INDE” M.S.C. rare gases are the purest obtainable 


l'rade- Mark 


Improved Fallout 
Meter Using CdS 


By LAWRENCE RUB 


( forr 


e Helium °¢ Argon 
* Neon ¢ Krypton 
. —- — * 
41 C - Xenon 
( | 


l 


a 


h 


46 4 


| ‘0.0482 Tne 2 
0.00835 a 


0.00086 iom 3” 
(0.5M min) } 


LINDE rare gases are produced under continuous mass spectrometer 


————_—_————————__ control to assure you of gases of known purity and consistently high quality 


IMPROVED meter circuit They are stocked at convenient locations throughout the country in glass 


bulbs and steel cylinders. Linpr, the world’s largest producer of gases from 
rate meter described 


, ‘bilit j the atmosphere, offers the services of its technicians and engineers to all 
‘ possibi \ ol 


dosimeter that of its customers on their rare gas problems 


nterest in fallout Write for the booklet LINDE Rare Gases’? which contains information 


er, in the form 
pals on the physical, chemicai, and electrical properties of these gases. 
‘ erTul (iisin 


ends on the 


ras Linde Air Products Company 
self-sufficient A Division of Union Carbide and Carbon Corporation 
of measuring ; cast 42 j street UCC) New York 17. N. ¥ 


egistered trade-mark of Union Carbide and Carbon Corporation 
direct reading 


te must be « ii 





the dose rate 


hese quantities is 








one-to-one corre 





, 
t scale 





wh in the dia- 











disadvantages 








\\ hie h count 








ire balanced 
n read off the 


ch has a non 














rms of radiation 








switch position 
rate multiplier 
factors of ten 


ee COUNTERS 
ime firing voltage 
riety BF, filled Brass wall gamma 
contcs 13, No. 12 ounters in th i sizes from ua” te 
neutror Plateaus 300 v long 
f alun m ‘ Glass well yunters im all size 
All sizes and pressures Jacketed counters 
Enriched, norms r depleted BF Bismuth cathode 
Plateaus 201 ) ng with less Windowless flow 


REPRINTS AVAILABLE ” ‘Geom BS oor 060 ©. ont Such chaaiune Gud Genk 





Guaranteed cart windows for counting 


AEC Inspects Reactors for Safety alpha, beta, gamma and neutron 


SCINTILLATION COUNTERS 
of Steam-Temperature Special counters to meet individual research needs 
ction for Nuclear Power Plants are designed and made to order 
Write for catalogue 
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Counting Efficiency 
for Np’ Beta Rays 


By LEON WISH 
Y S. Naval Radu 


San Franciace, Ca 


The Np” found 
ated samples of [ is a measure « neutrons in the Arco Mater 


i [4o. were pbomb 


capture of neutrons b he forme! feactor for 2 hr The o 
being the daughter 23.5-mi olved in HNOsg, 10 mg I 
Since it is esse to 0 vere added, and La(OH 

absolute activit vw number of ator tated with NH,OH 

of the neptunium, i f i! ‘ After washing, the 
convert the measured « g rate ti issolved in HNOs, Ag 
the absolute activit i rmining vided, and the La 

the counting efficien: his is simy he fluoride with 

the ratio of observed counting | from the 

the actual activit 

is to obtain a pure my | rie! 
known disintegration his pre back Phe 
lem can be solved ind t i NELOUW HCI and 
ing the alpha ra 

daughter after the 


th NH,OH 


te 


ition 


elutes 


otope were 


th 


lat 
He 
The h 
NaOH 


it! 


9 X& 2OO 





decayed, From tl 
of the Pu®**, the N ent a TABLE 1~—-Simultaneous Electrodeposition of Pu and 
time during its des 

since the number of 

ter originated from 

parent atome Il 

Pu? has a half-life 

will be very littl 

ufficient Np is pre 


Separation of NP 


One hundred t 











2.—-Pu Growth from Np 
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permitted. List the individual names of people in your organization with their titles. 


A McGRAW-HILL PUBLICATION © 330 WEST 42ND STREET, NEW YORK 36 \ [| a | EO \ ICS @ 


Vol. 14, No. 5 - May, 1956 





1058 ALAMOS 
LABORATORY IS NOW In IT! 
14TH YEAR OF 


SCIENTIFIC 


OPERATION 


.. IN THE AGE OF NUCLEAR AND 
THERMONUCLEAR DEVELOPMENT 


Interested in it? So are we! 
For here at world-famous Los 
Alamos Scientific Laboratory, 
responsible for unleashing the 
terrifying power of the atom, 
we are now pioneering in har- 
nessing this power for bene- 
ficial uses. 

There is exciting adventure in 
the application of nuclear and 
thermonuclear energy to 
weapons, power and propulsion 
Supporting these diverse activ- 
ities here at Los Alamos are 
many challenging projects in 
basic physics, chemistry, metal- 
lurgy, mathematics and engi- 
neering 

Los Alamos needs men and 
women with imagination and 
research ability for permanent 
career positions. Interested? 
So are we! 

Write us for an illustrated bro- 
chure describing the Laboratory, 
its delightful mountain location 
and its excellent housing and 
community facilities. Mail your 
request to 


DIRECTOR OF PERSONNEL 
DIVISION 808 


 alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO 





——Cailculated 
* Observed 


1 L EE 
8 12 16 20 
Doys ofter T,(Np, = 0) 











COMPARISON of observed and calculated 
growth of Np**’ 


10 em, The La and any rare earth 
tivities were washed out with concen- 
trated HCI; the Pu activity was eluted 
with concentrated HC] saturated with 
NH.OH-HC! and NH,I, the time of 
this separation being considered as the 
zero time of growth for the Pu®** daugh- 
ter activity. 

Concentrated HC! containing 10% 
HNO, was 


through the column to oxidize any I 


of concentrated passed 
that might have been reduced by the 
preceding elution, and finally the Np 
was removed with 6N HCl.* 


Electrodeposition of Np 


The 6N HCI solution was evaporated 
with HNO; to remove the HCI, and the 
residue taken up in 50% saturated 
immonium oxalate solution to 10 ml in 


The Np Wis de- 


posited on platinum Irom an ammo- 


in electrolysis cell 


nium oxalate solution at a potential of 


S-9 volts and current of 1-2 amperes 





TABLE 3--Half-life of Np**’ 


Standard 
deviation 


day 


44 0 O02 
147 0 OOK 


S45 0 OO2 
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REACTOR 


Covers reactor physics and radia 
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retical and experimental tech 
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and research reactors Exper 
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— are catalogued and methods of 
tailoring these solutions to new 
problems are developed. 790 pp 

| $12.00 
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‘ P P ( 
A unique new compilation 
in the nuclear sciences . 
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amount of material declassitied and presented for the { 
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facilities in usable, ready-reference - 2475 pp., $37.0 the 
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Why gamble with TABLE 4--Counting Efficiency of Np*** Electrodeposited on 4-mil 
SAFETY by selecting 


Platinum 


Counter 


FLO 63.0+1.0 2.75 +0.04 
VIIFO6 404404 1.74 +0.03 


Z44858¢04 25.5+0.5 1.09 +0.02 1 oo 2 


O1a7 OO4 0.196 + OO2 


0.126 OO! 0.126 + OO] 


0.0817 + OOO 0.0825 (Mold 
1056 +015 9.27 +0.02 0.412 +0.005 0.416 


006 0.0545 VOO8 0.0555 + OOO8 


1.09 +0.07 4.13 +0.07 0.200 + 004 0.0189 + 0003 


0.20) O05 O.O1L84 + OO0O8 





first for 45 min in acid and irements ip 
60 min in basic medium 


Since some Pu*** had grow 


thie onization 
between ot thy three deter! 
the zero time of separation and the 


! 0.004 da 
electrodeposition ind if thi 


Zero time 
ilid, it is essential not o1 
it out together with the 
i the ime extent 
ounts of Pu ind 
ere mixed and electrodepo 
neous! The result 
Pable | In ill case 


jo ercentage of each 
A . 


is within 1% (well 


I 


/ 


lisintegration rate or the 
il ilpha growth ( bot ie 0 


humbetr 
~ 


a , ns ; ‘ if Co ! l j nig I 
- mental error) and the 0 y] 
-~ eparation was not affected : Py — ; 
rag 1OW | lation trom 
rhe growth of the Pu i ‘ ; ; ' 
e eat , I ) ieritl ! than 2% 
<a, followed until the tiple ( ‘ 
, With this counting efficiens 
. constant lable 2 wi f ( Onl . 
came possible to determine the abso 
\ of the experimental ver Len 


the first Np solutic I il a : — ' 


when you can be ter 48 hi I IN a ee ng ite counting 1 


ith the calculated 


CAFETY eure with , e ZnS screen of the scintillatior 


ounter ha it definite thresl 


= 9 nst t and ! 
R) counting beta-ionization p ! - 
i1s0 ecame mm 
results of the first + Ww high : 
other counting pp 
WIO® © his threshold was exceeded wi oe 


nitial high Np 


FITTINGS | contest 


there was no interleren 


tiation Semmens the chacrved events, TECHNICAL GRIEF 


wth curve cal d or Tear-off strip for Esterline-Angus 


t 2.34-da recorder. oO! model AW Ics 
i of Np * wa Tavis ‘lil i ! hg I i cf 


high pres 
imber to check the 


] lon ina at the 
GET ALL THE FACTS: Write for the . : accurate half-lifi 
Swagelok catalog. Address Dept. J7 , . enki ta 


lifferent bombardment 


CRAWFORD FITTING CO. ul deviations were 
method of east xc Cs 

8664 EAST 140th STREET , se: 
on of the second sample 


the other two ind is probal 


CLEVELAND 10, OHIO 
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with the 
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Repetitive scanning—scan any portion of the energy spectrum 





24 hours a day—without operator attention! 
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® Can be operated on a single scan or a repetitive basis. 





® Five speeds can be adjusted in less than a minute. 


® Recycles to zero in seconds. 





® Continuous 24 hour duty without operator attention. 


® Unit can be interchanged with any make single channel Six Frontal Gears 
5 speeds, adjustable 
analyzer. in minutes Model DZ46 
The Automatic Repetitive SCANNER can be attached to the energy The Automatic repetitive SCANNER will evaluate any sample with 


level contro! of any make single channel analyzer and is operated 
v co ) y 9g y Pp equal accuracy——in minutes——replacing the old fashioned methods 


for single scan or on a repetitive scan basis. The scanner is ar 

ranged to drive the energy level control of your single channel that normally take days of a technician's time in manually recording 
analyzer in the length of time determined by the geor selection and plotting the data. Here are a few examples how the Automatic 
and is recycled to zero, in approximately five seconds 


Repetitive SCANNER is used to scan the energy spectrum: To eval 
The scanning dial is positioned by two small pegs to enable the 


vate background conditions in the atmosphere © analyzing the de 
operator to scan any section of the energy spectrum (total 100 


volts) n 5 volt increments. The Automatic Repetitive SCANNER cay of short half-life emitters © observing the operation of ion ex 
keeps the energy level control in register with the SCANNER at al! hange columns © and determining specific elements being de 
times 


posited in lubricants during friction wear tests 
The front panel contains six gear ratios that determine the speed 
of the anner—five choices of speeds; | RPM, | RPM, | RPM 
1 RPM and 2 RPM of the energy level control. These gear ratios SCANNER and the DZ46 Automatic GAMMA-RAY SPECTRUM RE 


or speeds can be changed in minutes CORDER 


Write today for complete information on the DZ45 Automatic 


Send for this catalog today. Your name will be placed on our 





mailing list te receive periodic bulletins covering new develop- 
ments ond appilicotions in the Nuclear Instrument field 


‘detectolab,'... 6542 N. Sheridan Rd., Chicago 26, Ill. 


an affiliate of BORG-WARNER Cort tion 


PRICI Ww Manitoba, Canada Nuclear Laterprin Lid, 45-181 
I Minnesota: Northport Engineering. Im Midway 4 iA 
I ' tro-Mec Associate Lincoln 14 I) ¢ ts ache centhe Instrument Co AMherst ¢ % 
I Kimball Electronics Ltd. ; 4-41 berth, Pennsylvania: A. Bruce Edwards ¢ Welch Valley, 447A 
Applied Radionics Corp.; EMer= 1204 \ 1, Georgia: Stanley K. Wallace Assoc, In VLava 
| us . Thomas | Taylor Eng. & Sales Ce BElmont 1 Pe ' Pennsylvania: Lowry-Dietrich Co.; WAlnut 1.2999 
} j Ls Borg-Warner International, % S. Wabash Ave., Chica I U.S.A. CABLE ADDRESS... BORINTCO) Telephone WAbadt “1 


Vol. 14, No. 5 - May, 1956 107 





NUCLEAR ENGINEERING 





Thermal-Neutron Diffusion Lengths for Water, 


Lucite, Furfural, and an Expanded Plastic 


By L. R. HEINTZE* 
National Laborator / 


Upton, New York 


Brookhaven 


Investigations of the thermal-neu 


tron diffusion length in various sub 
stances have been fairly numerous, but 
the results are often in 
This paper 
measurements of the diffu 
L, in several substance 


omewhat poor 
agreement, presents our 


ion length 


experimentally determined values of 
L can be of use in inve tigating the 


The 


section 1 


effect of binding on cros 
total CTOSS 


about 20 barns, and binding increases 


ection 


free-hydrogen 


this value to a theoretical maximum of 


about 80 barns. However, the binding 
tends 
the strongly forward angular distribu- 
Neither of 


these effects of binding can be ecaleu 


has another effect: it to modify 


tion of scattered neutron 

lated readily, and so there is interest in 
comparing diffusion lengths (and hence 
transport mean-free-paths) in several 
In this way 
mine how the effect of binding is differ 
ent for different 
and with this information seek a way 


substances one can deter 


hydrogenous media 
to predict diffusion lengths without the 
need for measurement 

A later paper will present a compari 
son of more than a dozen values of 
Luo, the methods used to find them 
and a conclusion that can be drawn 


from the comparison (/ 


Theoretical Background 
Thermal-neutron diffusion length can 

be defined In terms of an infinite pl ine 

thermal-neutron source and an infinite 


medium by stating the iriation in 
flux with 


The value of the flux @ at any distance 


distance from the source 


from the source z would be given by 


> = he’. 


and absorbers are finite, however, there 


Since neutron sources 


* PRESENT ADDRESS Atomic Power 
Equipment Dept., General Electric Co 


Schenectady, N. ¥ 


24 
FIG. 1. Cross sec- 
tion of experimental 
arrangement used to 
measure diffusion 
lengths for thermal 
neutrons. Thermal 
column consists of 6 a? 
disks, each 4 in. thick 


‘e dia 


coiumn 


9 %" dio ae ois . 
P BFs 
Lh hed OCTOR OCI ew counter 
4 J] 
abe bed. 4 | Cadmium A 
Graphite } 12 
thermal 7 + ‘ 
| C) 
~< .. 


vm | | 


ro 


~ 





YA A ae. 
J 


Reoctor shield 


OEE: 


FIG. 2. Cutaway 
view to indicate 
method used to posi- 
tion foils for measure- 
ments with water 


Pile thermal 
column 


exists neutron leakage from the ab 
sorber that must be taken into account 
hus 


the flux variation with the perpendicu 


it is necessary to measure both 
lar distance from the source plane and 
the flux variation with distance parallel 
with the plane. To simplify the geo 
metrical considerations a circular source 
plane and right cylindrical absorber of 
equal diameters were used, and the 
fluxes 


orber’s 


along the ab 
The axial 


the relaxation 


were measured 


“uXes and rac 
measurement 
length, A 


the extrapolated radius, R 


gave 
and the radial measurement 
Then, if 
first 
distribution 1 


no harmonics but the 
flux 


symmetrical about the axis, 


I (? oe). 
L* A? R 
Experimental Procedure 


A thermal column of the BNL reac- 
a graphite cylinder 


there are 


present and the 


tor consisting of 


Floor 


a) in. in diameter and 20 in, long was 


used as a thermal-neutron source. To 
this was added a cylindrical graphite 
pedestal 4 in. long and 84, in. in diame- 
ter, which matched the diameter of the 
moderators that were measured (Fig 
l The pedestal’s 

covered with 0.030-in 


curved side was 
thick cadmium, 
the annular section exposed by 


I his 


wae done to prevent thermal neutrons 


is Wiis 


the 0 | 


.-in.-dia thermal column 


from reaching the sample except those 
that passed through the plane face of 
the pedestal 

and 


The liquid moderators (water 


furfural) were contained in a brass 


tank (Fig. 2); the tank end in contact 
with the thermal column was 4, in. 25 
aluminum. The side and back of the 
tank were cadmium covered to prevent 
thermal neutrons from being reflected 
back into the tank from the neutron- 
gamma shield in which the tank was 


pl wed. 
Lucite foil holders were used in the 
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RLA-1 RLA-25 < ; ~ 
Linear j Fast Co 
Amplifier Discriminator ™ 
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RLA-4 ’ RLA-55 
Discriminator Pulse Height 
and = ; Discriminator 
Window Sub Sub 
wee . Chassis 
Sub-Chassis 

$140 $175 


"BUILDING BLOCKS’ 


RLR-7 © : an — P 
: i: Toassemble Radiation Measuring Instruments 


Research 
Ratemeter for your own special requirements 
Sub-Chassis y 


$225. Tracerlab’s complete Jine of research equipment 


components js designed on the modular or “building 
block” principle to permit you to assemble a great 
variety of combinations 
You get a complete system especially fitted to your 
own needs, at low cost. You have the advantage of 
exceptional flexibility, so that as your requirements 
change, you can add to the system or modify it with 
minimum time and expense 
Componenis listed are part of a wide selection 
RLD-2 available for immediate shipment, The Tracerlab name 
Gamma is your assurance of highest quality and reliability 
Scintillation ; 
Spectrometer We would be very glad to provide recommendations 
Detector on the selection of proper components for your specific 
$375. needs or we will furnish completed assemblies to 
your special] requirements. 


Tracerlab offers qualified engineers and 
scientists exceptional career opportunities 
for work in the commercial applications 
of nuclear science. 


Zz 





Write today for Tracerlab's 
Radiation Research Equip- 


Zz 
ment Catalog. It's a com- _ 
plete guide to the selection Ray Ih 
of components and many 130 H gh Street, Boston 10, Mass 
ied svstems Deliciie | 2030 Wright Avenue, Richmond 3, Calif 


are included NEW YORK * HOUSTON + PHILADELPHIA + PARIS + CLEVELAND 
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PROMPT 
DELIVERY 


A GRAM 
OR A CARLOAD 


OXIDE 


(SEVERAL GRA 
FLUORIDE 


NITRATE 


AND OTHER SA 


neutron 
absorbers 


GADOLINIUM 
SAMARIUM 


EUROPIUM 


ND OTHER 


SEPARA 


RARE EAR 


WRITE FOR TECHNICAL 
DATA 


World's largest 
producer of rare earth and 
thorium chemicals for commercial 


atomic energy use and industrial applications 


LINDSAY (}HEMICAL (OMPANY 


2°72 ANN STREET, WEST 


110 


water; the axial measurements were between the ther 


made using a 0.475-in.-dia Lucite rod oderator 


ancl thee 
the foil holes paced 0.500 in 

ipart The foils in all case were 

indium, 0.220 in. in diameter, 0.010 in 

thick, and 


were perpendicular to the axis of 


vere positioned so that thei 


thermal column This was done 
to minimize 
that thei ile 
active.* The 


hadowing, and to assure This metho 
would be eqQuany radio Ldimium difference 


radial measurement mal sine procedure 


vere perlormed by positioning the ise bare an ain covered 


ing three 


foils in a Lucite spider ha bare foils and cadmium 


co-planar radial legs 120 deg upart 0 is 


much ease! 


Again, 0.500-in. foil spacing Was used weecurate.) The 
mall o erlap hpetweern 


ind the activities of the fo equidl 


tant trom the axis were average mium resonance and the indium 


rhe furfural measuremen W nance; surrounding an indium fo 


made in essentially the idmium will not on uppres 


the water one except i »-] tion b the | region of the 
thick 2S8-aluminum foil holde: were cro ection below the | 
used, and the foil Spm 1.000 | iiso Will eliminate a 


in, on the axis | the resonance capture 

For the Lucite and sp las has been studied by Kunstadte: 
measurements a cylinder of ea ‘ reports that a correction to the 
constructed by 


using uw sta old f ty of about 119 vhnen O.04 


n diameter and aly t vimium is used) normally is requ 
A central rod through the tae hour present experimen 

is the axial foil holder Radial mea not necessa 

urements were done using a di 

lot milled in a disk, witl 


ide in it. The 


metrical reciable amount 
tio holding nti cadmium 
axial rods and the the indium foil 


radial slick vere made of the same flect of the overlap of 


materials a the respective moderators cadmium resonance dissipate 


The foil hole 


part mn both axial and radial piece neutron entering at the inp 


were spaced 0.500 in he scattering that takes place bet 


As in the case of the liquid moderator 
the two solid evlinde were 
de and rear with 0.030 
heet. The activities of the 
equidistant from the cent 
s before 
posure were iil 


Y posure Dare 


TV CAMERA for viewing internal 
operations after shutdown of Cal 
der Hall reactors is 30 in. long and 
has 3'»-in.-dia. stainless-steel cas 
ing (here shown removed) Re 

motely controlled, camera has four 

powerful lamps grouped around 

lens; rotatable-mirror system en } 
ables side views Controls, receiv 
ing set, and reel for 75-ft cable 
are on cart in background. After 
reactor shutdown, camera is in 
serted in reactor, where tempera- 
300-390" F; camera is 
120° F by CO. pumped 
through cable housing. CO, is 
reactor 


ture is 
kept at 
vented to interior A 
version of an industrial TV unit by 
Pye Ltd. of Cambridge, England, 
adaptation took firm 18 months; 
second unit is on order 
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Now! From National Lead... 


new, small, containers 
for “hot” shipments 


These new National Lead containers, currently pro- requirements 
duced in four sizes, simplify the shipping and handling m 
of radioactive materials. 


e+ * 


The containers are designed to meet ICC-55 re- 
quirements for shipping Group I and II Class D poisons 
(radioactive materials emitting gamma rays and/or 
neutrons, alone or with electrically charged corpuscular 
rays). 


Lead-in-steel provides the shielding. Lead thicknesses 
run from 14” to 2”, depending on container size. The 
tainless steel jacketing keeps the lead where it’s needed 
even if melted accidentally. The handle locking bar, 
ide bars, studs and screws are heavy steel. The stepped 
closure prevents “beaming.” 


Easy to handle... easy to decontaminate. 


If you need shipping containers like this...or any 
other type of lead shielding in any shape, size, or ton- 


nage, call on National Lead. a) 


National Lead Shielding f Seals tight. “Lid-loc” handle se- 


AL Leap COMPANY: New York 6; Atlanta; Baltimore cures closure against opening 





r Buffal Chicago 80; Cincinnati 3; Cleveland 13 fr { ak f ; 
Philadelphia 25; Pittsburgh 12; St. Louis 1; Bost rom impact, Max OF as) 


6 (National Lead Co. of Mass.); Los Angeles 23 (Morris P . handling. Offset closure prevents 
Kirk & Son, Ine Toronto, Canada (Canada Metal Co., Ltd “beaming.” 
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Now Available! 


Quick-reference Handbook 
of Quantitative Data Re- 
lated to Use of lonizing 
Radiations 


Handbook of 


RADIOLOGY 


Edited by 


RUSSELL H. MORGAN 
AND 
KENNETH £. CORRIGAN 


X-Ray News’ Reviewer States: “Nowhere is 
it possible to find as concise a compilation 


facts as are compressed 


of essential 
into this volume 


Science's Review Says: ‘Of great value 
at levels of both basic research and practical 


application.” 


No one could be more fully qualified than 
Dr. Morgan to head up such a presentation 
As engineer, physicist and radiologist, his 
contributions to the fleld (both 
and medical) have gained world 
tion, The numerous contributors are leading 
authorities in both physics and radiology 


nonmedical 


recogni 


Much of the material has been presented in 
ideal tabular 
formulae and tables. A special section deals 
with radiation protection. Physical terms and 
units are defined. 


form, including conversion 


Valuable appendixes cover mathematical 
tables, the Greek alphabet, schematic dia 
grams of x-ray generators and particle ac 


celerators, etc. 


Editor-in-chief, Russell H. M.D., 
Professor of Radiology, The Johns Hopkins 
University; Associate Editor, Kenneth E. Cor 
rigan, Ph.D., Associate Professor of Radiol 
ogy, Wayne University. 


Morgan, 


518 Pages 


Completely Indexed 
Compact, Handbook Size 


Price, $10.00 


Year Book Publishers 
200 E. Illinois St., Chicago 11 


Enclosed is remittance of $10.0% 
HANDBOOK OF RantoLtooy, | reserve the aht 
return the book for full refund if, after 10 da 

I find it unsuited to my need 


Send me Tm 


examination 
Name 
Street 


City ; . Zone 
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Measured Diffusion Lengths 


Density 


V alerial qm /em 


Water, HO 
Lucite, CH& 
Furfural, C,HO 
I xpanded Plasti« 


* The expanded plastic was 99 


linitroso-pentamethylene-tetramine blo 


to consist of 8.27% hydrogen and 


metallic impurities, nitrogen, and oxyger 


In p ied H transpo { 


088 section 





their arrival at the foils 


Kach pair of exposures 


face and 
was done as 
closely together as possible to minimize 
the possibility of a reactor power-level 
change. To be certain that each of the 


two samples received approximately 


identical exposure a large cadmium 
BF, counter was 
The 


placed inside the shield that surrounds 


covered used to 


monitor the flux. counter was 


the sample, and the output was fed 
into a sealer and a recording counting 
meter. These 

corded the total flux 
and the instantaneous 
The 


cadmium ratio as computed from the 


instruments re 
the ex 
flux 


bare to 


rate 
during 
posure 
variation, respectively. 


scaler readings would ideally be unity, 
but a slight source flux variation could 
The ratio usually dif- 
1% or less The 


ratio was used as a correction factor as 


not be avoided 
fered from unity by 


will be explained below The instan 


taneous flux record was used to dete: 
mine whether the flux during exposures 
was essentially constant 

The special plastic, having an aver 
age density of 0.50, was exposed for on 
each time. This 


hour exposure was 


CP-1 STILL SERVING 

now as an expo- 
nential assembly. 
An 8-ft cube con- 
taining 30 tons of 
graphite and 2'5 
tons of U has been 
built at Argonne 
National Laboratory 
from materials of 
dismantled CP-2, 
which was built in 
1943 of materials 
from dismantled 
CP-1, the world’s 
first nuclear reactor. 
Radioactivity in in- 
dium foils is measure 
of neutron flux in 
lattice 


ifheient to produce it satisfactory foil 


relaxation 


The 


furfural, having 


wtivity since the plastic’s 


length was fairly great water, 


Lucite 


horter 


and much 


relaxation lengths (and higher 
posed 2 hours 


therm il 


since they 


were ene h ey 


farthest 


densities 
The foils 
Colin 
had the least activity 
counted for at 


from the 
first 
Foils were not 


were count dl 


least 10 minutes afte: 
the end of exposure to allow the short 
ed beta activity of the indium to die 


out Amperex-120 series beta-gamma 
G-M tubes mounted in lead pigs having 
thick walls were 


inting 


| in used lor the 


foil co 


Computation, Correction 


Keach 


thallium foil “standard 


exposed indium foil and a 


were counted 


in at least 6 (usuall 2) counters 


rhe thallium foil was used to find an 


factor tor each coun 


intercalibration 


ter.* he raw foil activities were then 
eta-gamil 

to beta par 
needed 


the 
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AND MODERN SCHOOLS 


ib 





This has been a great year! America is building and 
replacing and thus moving faster than ever before. 
Only one thing. Will the labor market keep pace? 
That's where schools are important. If your 
company isn’t helping community groups to get modern 
schools, it’s not apt to get the skilled people it 
needs, Self interest, civic spirit, or both, 


you should make schools your business, too. 


Want to find out how to help in your community? 
Get specific information by writing: 
Better Schools, 9 East 40th Street, New York, N. Y. 
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CAUTION 


th 
; 


entioned 


RADIOACTIVITY shone 


if powell 
it could have caused 
monitor total counts 
orrected tor this 
monitor 
vimium 
not.more 
iscertain 
vhether 


r or decreasing 


exciting spot rethought the exon 


not com 
rrection itself 


It’s a matter of inevitability! 

The immediately foreseeable future in the field of 
nucleonics and nuclear power development adds up to 
one of the greatest opportunities in the world today 
for creative engineering abilit 

Do you know what happening in that field at 
Martin? 

If not, you may be missing a great opportunity to 
get in at the commencement of an immense future, 
with one of the most dynamic engineering team 
operations in the whole new world of nuclear power 
research and development 

Contact J. M. Hollyday, Dept. N-05, The Martin 


Company, Baltimore 3, Maryland 


pointed ¢ 
» been the 
to use in the water measure 


lue to the fact that the diffusion 
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the water and Lucite differ 
it0.3cem. The temperatures of 


vere about 20-22” ¢ 


Results 
sts the diffusion lengths 
ils measured 
t ot scattering on cross sec- 
yular distribution is almost 
ill of the measured sub- 
for all practical purposes 
ort cross section of hydrogen 
nous media can be taken as 
irns, which is the average of 
ibstances 
lian average of the hydro 
oss section from O.OL-0.1 


0.025, gives 34.2 barns 


ppear that in the laboratory 


ecattering of neutrons by 


ilmost symmetrical 


ally indebted to H. J 
method of meas 
elical considerations 
ementa and compu 
also due K uu 

and R. Sher Viuch 

machining, ete was done 
ry { Nahoata, R. Sich 
Titmus, and \ Walsh 
patiently and 
by J. Meyer and H, Connell 
from Remington Rand The 

work was supported by the 

through Pratt and Whitney 


emaining portion by the 


falionsa were 


gy Commission 
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Scintillations 


Reprints of NUCLEONICS' 
32-page special report 
Scintillation Counting— 
1956" (NU, April '56, p. 
33) are available at $1.25 
each from— 


Reprint Department 
NUCLEONICS 

330 W. 42nd St., 
New York, N. Y. 
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mobility, dexterity, 
reliability, and low cost 
offered in 
new thru-wall manipulator 





Model 8 is the newest in the line of CRL Master-Slave Manipu- 
lators. Central Research Laboratories has assumed the responsi- 
bility of designing and producing manipulators that perform with 
reliability and dexterity, and, as part of this program, the Model 
8 was developed by Central Research under contract with Argonne 
National Laboratories. The Model 8 is a thru-wall design that is 
suitable for intermediate and high-level shielded enclosures. This 
general purpose manipulator enters the shielding barrier through 
an 81'% inch hole or slot. 

A single operator can transfer this rugged and smooth-working 
manipulator from one work station to another in a matter of min- 
utes. This special feature of the Model 8 manipulator as built by 
Central Research keeps expensive “down-time’”’ to a minimum in 
high-cost facilities. 

The slave-end on the Model 8 can be completely booted for 
contamination-control, and a great variety of radiation shielding 
systems can be built into the thru-wall tube. 

If you are in the planning stage for a hot-cell, or considering 
an increase in your present facilities, why not call Central Re- 
search Laboratories? We would be pleased to extend the benefits 
of the wide experience we have gained from equipping most of the 
installations presently using Master-Slave Manipulators. 


Dept. 102, Red Wing, Minnesota 





For 


“HOT SPOT” 


Remote Observation 


A custom designed industrial periscope 
is very often the answer to “Hot Spot” 
remote control handling, instrumenta- 
tion and observation. We have designed 
and manufactured many such peri- 
scopes. 


If you have a problem calling for a 
periscope or for any precision optical 
system, check with us. For nearly half a 
century Kollmorgen has designed, de- 
veloped and manufactured precision 
optical products including Industrial and 
Naval Periscopes, Fire Control Devices, 
Projection Lenses and Navigational In- 
struments for Inciustry and for the Armed 


Services. 
Send for Bulletin 301 


CORPORATION 


Planh 347 King Street, Northampton, Mass. 
Now York Office: 
30 Church Street, New York 7, New York 
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TECHNICAL ADVANCES 


High-Energy Physics— Unidersta: 
Where Do We Stand? #hound on 
All the 
ime mass, but it’s difficult to under 
Strangeness NI Ma F 
juantum number to explain the | 


ticles, but no one understands its pl 


of some of the newer ce elopment t} h higl ergy ¢ ( 


if the | niversity ol Roche ster Ap! 


’ 


The new particles. The central 

from the recent discoveries of new par om if whic ire now KnoV 
that it has become unesthetic, if not enti surd » think of them al 
elementary Most of them are un le, d ing rapidly into lighter p 
ticles that are often also unstable ww mor 5 kind 
particles known, most having been disce red withu | few years. The 
original announcements referred to them icles | iuse of the char 
wteristic appearance of their decay fragmen in cloud chambers Later 
vhen their masses could be estimated, tl iM Classified either as heavy 
mesons (particles heavier than pi-mesor | lighter than protons) or | 


perons particles heavier than neutro! it not identical with ordinary nuciel 


K-mesons. It is now clear that the , mesons, also known as A-mesons 
ill have the same ma 965.5 electre masses) within uncertainties of the 
order of 0.19% What distinguishe ifj kind’’ of A-meson from other 
kinds is simply ita mode of decay Si entially different decay modes have 
heen identified with certainty, the most lrequent mode being a decay into a 
mu-meson and a neutrino, and the least frequent a decay into one charged 
ind two neutral pi-mesor The most attractive interpretation of these facts 
is, of course, that there | ily one kind of A-meson possessing several modes of 
decay; such situations are very frequently met in ordinary atom and nuclear 
physics But an obstacle to this hypothesis has been developing, for it appear 
from some experiments that the K-mesons do not all have the same spin and 
parity The interpretation of the A-meson degeneracy is therefore not yet 
clear 

“"Stangeness.’ Another striking clue to the interpretation of the new par 
ticles is the principle of ‘associated production It appeared from the early 
observations that “‘strange’’ particles (heavy mesons and hyperons) are never 
produced singly So much evidence in support of this has accumulated by 
now that it has been adopted as a principle, and the consequences that it has 
helped to develop occupied a large part of the theoretical discussion of this 
conterence It has been found possible to account tor this and other exper! 
mental facts by introducing a ‘‘strangene quantum number taking on the 
values 2 1, 0, and +1, The familiar particles (neutron, proton, pi 
meson) have strangeness 0, and an assignment can be made to all other par 
ticles so that their production and decay properties follow simple selection 
ind conservation rule Such a scheme of course, almost completely ad 
hoc, and the physical content of the idea not yet understood 

Our present position with regard to the new particles can be summari 

saying that there appears to be very many of them (perhaps eve 
than have so far been seen), that one outstanding group of them (the A 
seem almost to behave like different states of one part le. that the 
duced at least two at a time. and that their production and decay can be 
scribed as the manifestations of a new and mysterious quantum number, the 
strangeness 
Professor Markov of the USSR outlined an alternative description of mesons 


‘ 


and hyperons in terms of a sequence « obaric states ol nucleon whicl 
together with some simple and reasonable rule can be built into an algebra 
of the elementary particles whose consequences are very similar to those of 
the “‘strangeness”’ schemes. Time did not permit full discussion of the Rus 


sian theory, but it appears to be origi! 


The antiproton. Perhaps the most remarkable experimental development 
of the past year was the discovery | the antiproton at the Bevatron in 
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with the measure- 

ction for interaction 

clei. Segré reported 

ork, giving as one ot 

ficant results the ob- 
cross sections fol 
consistently twice 

linary protons. This fits 
n that had been made by 
basis of a theory of 
that was briefly pre- 
onterence There is a 
ntact between this theory 
e one proposed by Markov: in 
ption pi-mesons are ce 
ind states of nucleons and 


CO! 


Field theory. In general quantum 


progress was reported in 
elopment of fundamental theo 
inalogy with dispersion rela 
ptics In this work, the 
on the deseription of ob- 
tial and final states of inter 
tems conventional — field 
ls to emphasize the details 
etion, Which are in princi 
from us. Unfortunately 
it the conference raised 
ibout the proposed program 
Russian work. There was consid 
nterest in the state of Soviet 
rg physics because of the 
ence of three Russian physicists 
e the recent publication of experi 
ork from the Moscow 660 
nchroeyelotron, which is the 
t in the world, it has been clear ‘ , 
Russians are doing excellent Portrait of one engineer doing the work of two 


We e also learned that the 


ire constructing ultra-high San 


re one of which it 


nee Page itis _..A PERSONAL TOOL 
SUSERS- <5. UNS SONNE FOR EVERY ENGINEER... ANALOG 


d that, although they may 


ing startling and original COMPUTER 
! great extent, the Rus- 
reed in the te« hnique MODEL 30 
theory. Their claim Simplified analog computer 
in the first rank it solves wide variety 
cems justified of engineering problems 
et physicists attending were c 
Ve KSICI \l irkoy and Silin Detachable problem boards 
Institute of Moscow and plug-in components 
several phases of facilitate rapid problem set-up. 
of their time and information Function generator, multiplier, 
of fered eudene: Dealiene , chopper stabilizer, and other 
1s particularly affable and 7a accessories available 
t lengtl 7 in nape about the : i Model 30, $995 FOB Factory. 
is Ol Russian physics, 


SCIENTIFIC 
‘ COMPANY 2654 Seventh Street 
VM. Hafne of 


r for thia account Berkeley 10, California 
oan ag-enerey WRITE FOR COMPLETE DATA 


| he Russians were 
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The first volur 
‘Power Reactor 
76), and the next 
14, 15, 16—reviewed 
the vast storehous 
opened at the Geneva 
The remaining 
ceedings of the Gene 
the Peaceful Uses 
were scheduled for pul 
These are: vol 
quirements for loner 
Nuclear Power 
Reactor Design 
Uranium and Thorius 
duction Technolog 
Used for Nuclear 
‘Reactor Technolo 
Processing’; vol 
Isotopes and Nuc 
Medicine’: vol. 11 
of Radiation’’: vol 
Isotopes and lonizing 
Agriculture”; vol 
istrative, Health 
of Large-Scale Use of 
These handsome 
volumes (NU, Oct 
all papers submitted 
including authors’ corre 
cussions following eacl 
orally at the conference 
trations are included t 
available for the origi: 
printed papers 
Prices ure 
vols, 3, 4, 15 
$9.00; vols. 7 0.00 
$7.00; vol. 14 
$5.00, 


2—Physics; Research Reactors 


Background on ba 
and des riptions ¢ 
and operation of res 
covered in this volume 

Twenty papers are 


cial topics in nuclea: 


118 


Six UN Volumes 
Bear Out Information Flood 
Released at Geneva 


on fission physies; and 22 paper 
research reactors from the standpoint 
of design, operating experience, t 
election, and use in re 
testing programe The 
ods emphasized the i 
mature of work in tl ned i | I ! O00 s Har 
experimental results were pi ‘ of fundamental cro 
ommunications were rece hy tions of bo gold ind | 
peakers’ laboratori Comparison 0 CSS1O1 ’ 0 levoted to e¢ 
techniques ind result ih) | im qu ised In mea 
concepts and idded impetu » fur ! One 0 ‘ on The irtu 
impro ements and ne data I . on constitute the 1) 
Nuclear physics papers ce su ee ) od f time-of-flig 
ibject i inelastic neutre ( ring ehnig lor m iring neutron ¢1 
gamma ra irom ind ang 
ribution of neutron diffraction 1 ction on 1 further 
irch neutron deca { i 0 te 0 ssional material 
molecules and liquid hysu find , ian data on number 
research with reactor | hy ( neutre | neutron absorbed in 
ne lute work on f on and hue I I t lon il Here 
quantities | 
r correlations, energ loss 
fragments photoeffect ind 
) near threshold Reactor paper 
their uses in science and tecl 
is well as useful informatio! 
at ind on selecting a type ol 
eactor for research or testing program 
Reactor described and experience 
outlined include Norwa JEEP 
France’s Sacly reactor, Britain’s BEPO 
ind £-443, the U. 8S.’s water boile: 
wimming pools, and closed-tank unit 
the U.S. 8. R.’s HO and DO mode 


7—Nuclear Chemistry and the 
Effects of Irradiation 


1 the 


ind a proposed Swiss 1).O reactor 


4—Cross-Sections Important to 
Reactor Design 


This volume contains the | 
of Grene i sessions L5A, IGA 
ISA which provided 


mierence s most excit hg I 


or example are the 1D 
sections of fissionable mate 
revealed the start 


ong values 
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SHIELDING .... 


—— —— 


W alls, windows, doors, storage and shipping 
Containers containers, transfer casks, coffins for spent reactor 
for Cobalt 60 fuel elements. Typical examples of Ameray 


service to nuclear science. 


Shielding is a science—and an art. Each 
problem is a new problem, Our staff of physicists 
and engineers is prepared to solve them all 
to design and fabricate any kind of shielding 
for any application. The high density shielding 
window, the containers for Cobalt 60 
and other radioactive isotopes are just a few. 
High density Tell us YOUR problems! 
shielding window 
AMERAY PRODUCTS 
e Lead storage and shipping containers for isotopes 
Lead-lined transfer casks 
Lead bricks, standard and interlocking 
Lead-lined storage cabinets and shelving 


Lead-glass viewing windows 


Lead-lined 


Zinc-bromide viewing windows 
door 


Lead castings, all sizes and shapes, without voids 
Lead screens 

Lead-lined doors 

Sheet lead 

Cobalt 60 irradiation units for industry 








Lead protection for radiation processing installations 
—both machine and fission product source irradiation 


Specialists in shielding for over 24 years 
AMERAY CORPORATION 
700 Route 46, Kenvil, New Jersey 


N. J. Telephone: DOver 6-4100 
N. Y. Telephone: BOwling Green 9-0412 
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Below is shown the interior of 
one of NSEC's modern radiochemical 
laboratories. Photograph (right) was 


taken of the cyclotron at the Sara Mell: 


Scaife Radiation Laboratory at 
the University of Pittsburgh 








ACCELERATOR- 
PRODUCED 
ISOTOPES 
FOR INDUSTRIAL 
AND 
MEDICAL USES 








Nuclear Science and Engineering 
Corporation announces the first 
industrially integrated program for 
the production, processing and 
distribution of accelerator-produced 
radionuclides. No AEC authorization 
is required to purchase cyclotron 
isotopes. Available to any group aware 
of the nature of the product. 


To expedite industrial applications of 
radioisotopes, NSEC has arranged for 
irradiations at several cyclotron 
laboratories to produce radionuclides for 
commercial distribution. 


NSEC now offers an extensive line of 
accelerator-produced radionuclides. 
Deliveries will be prompt; prices 
comparable to AEC rates. 


> : — informative catalog will be sent upon 


request. 


Neckar Simas and Cnginecring Coxporalion 


Subsidiar 


y of Norden-Ketay Corporation 


P.O. Box 10901, Pictsburgh 36, Pennsylvania 


catalysis activatior 


radiograph gauge 


Te 


scussed 
\ and [ 


lacilities 


papers ind the efiects o 
reactor structural 


14—General Aspects 
of the Use of Radioactive 
Isotopes; Dosimetry 


conta the 


olme 14 SeSe10On 
dosimetr (session 20 and produc- 
tion and use of isotopes (sessions 7.1 
ind 19 Individual papers 

fe lds 


ther proad without inal 


overlap signers ol 
mportant papers 


beta 


simetry will find 
last ind siow neutrons 
chemical ¢ 
high-l 


dosimetry, and various new met! 


gamma dose, cobalt-60 


simetryv, low-level counting 
for dose measurement 


About ten of the papers 


tion and use ol isotope s are concerned 


on produc- 
with the programs that are being fol- 
lowed in diffe rent 
Latin 


countries of europe 


America. The re- 


Asia ind 


nainder are concerned with sper inlized 


technique such as handling manipula- 


tors, fission product separators and 


industrial uses Altogether the volume 


ontains 51 papers Dp 1uthors who are 


recog"uzed is ¢ xperts in thei fields 
As a record ol a 


rding conference, the book will be of 


iwnificant and re- 


great value. One can hope that its 
not conceal the 
fact that it is primarily a source book 
ind that make 

rt} contributions by condensing 
b 


handsome format will 
future writers can 


integrating its materials and 


15—Applications of Radio- 
active Isotopes and Fission 
Products in Research and 
Industry 


volume enters the nuclear field 
wide and general coverage of the 
of radioisotopes in research (ses- 
on 21 ind control and technology 
and fission products and thei 
cations (23C 
he subject range includes tracer 
analysis, auto- 


bremsstrahlung ip- 
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studies radiography 
on, nuclear batteries 


X-r iVs 


LOW INDUCTANCE 


Sn FN ERGY-STORAGE 
CAPACITORS 


number of papers, are 
U.K, Japan, France 
n, Switzerland—the 


ore paper each, 


16—Record of the Conference 


ip volume contains the 
the conference; the com- 
officers, delegations and 
embers; the rules of pro- 
merical and an author in- 
pers presented; the ver- 
ipts of the opening and 
nar sessions with their 
summary speeches; photo- 
ne of the technical exhibits; 
s most valuable, the texts 
informal evening lectures 
be of use, therefore, to list 
iay be found in this volume 
on ‘‘ Physical Science and 
on”’; Ernest O, Lawrence 
rrent Accelerators”; Viadi 
er on Principles of the 
of Charged Particles’ 
Hevesy on Radioactive 
their Application’; Wil- 
on tadiocarbon Dat 
Jethe on “Light Mesons”’ 
ce-Ringuet on “ Heavy 
Hyperons’’; Alexander 
Modification of Radia- 
Andrei L. Kursanoy 
uf e Elements in the Study 
fe,”’ and Sir John Cockcroft 
Future of Atomic Energy.” 
grettable oversight on the part 
f the proceedings is their 
ide a subject index to 
ipers. Such an index, for 
imerical and author indexes 
ibstitute, would have been an 
ke ind guide to the treas- 
f nuclear data contained in 


es 
Aihh 


Thermal Power from Nuclear 
Reactors 


By A. STANLEY THOMPSON and OLIVER E. 
RODGERS Uohn Wiley & Sons, Inc., New York, 

d Chapman & Hall, London, 1956, xiii + 229 
poges, $7.25 


the analytical aspects 
i velopmental problems 
eactors, this book attempts 


ether separate viewpoints of 
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@® Low To store large quantities of energy for dis- 
inductance charge in extremely short times, or for use as tank 

@ Low toss capacitors in high-power r-f generators, TOBI 
has developed these compact, high-voltage units 

@ High voltage Built to Operate on basic, coaxial-line principles 
@® High r-f these new units now make possible research appli 
peak current cations involving high temperature gas discharges 


TYPICAL SPECIFICATIONS XN-249 XN-249-A XN-201 


Capacitance 0.8 mfd. 10.0 mfd 0.1 mfd 
Voltage 100 kv 30 kv 50 kv 
internal Inductance 12 yh 12 yh 08 uh 
Q 50 50 1000 
Peak Power (Megawatts) 20,000 6,000 2,000 


CALL ON TOBE FOR THE SOLUTION 
TO ANY CAPACITOR PROBLEM 


TOBE DEUTSCHMANN 


CORPORATION 
he) a selelee MASSACHUSETTS 
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Lead Containers 
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CORPORATION—-pi 
hielding in 


RAY PROOT! 
structural 
our services 

A scientifiu idy ot 


cal construction knowledge 


We offer you 


materials for vites you utilization 


your shielding problems combined with practi 


s essential to your interests 


in radiation shielding exclusively 
in design and 


© Over 27 years experience 

© Over 40 year 
facturing 

¢ Services of the 


¢ Services of eng 


experience construction manu 
lusive shielding company in America 


and construction specialists 


oldest CX 


physicist 


neers 


Join the many outstanding names in American industry whom we 


have served, A list sent on request 
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RAY PROOF Safet 
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other devices——all de 
safety 
and low 
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practical apy 


cost 


and quotation 


“RAY PROOF often imitated but never equaled.” 


RAY PROOF CORPORATION 


513 West 54th Street, New York 19, N. Y 
Telephone: Plaza 7-0810 
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Nuclear Magnetic Resonance 


By E R. ANDREW 


Press. New York, 1955, x 
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ige M 155 


NORMA 


eve 
ont 


huct 


‘ nucth 
iagnet 
ipl 

nue 
riments 
times 
tibility 
ear in 

| chapts 
cellent 


perimental 


ear u 


circuits 


op 


(Cambridge University 
260 pages, $6.50) 


Harvard 


book Ik @X- 
The book 


new 


T way 


ibution to the new 


| f 
1 Oo} 


nuclear mag 
ilk matter. 

ry chapter, Pro 
prop 


if paramagnetism 


ses magnetic 


ic resonance in bulk 
r 2 he discusses the 
ear-magnetic-reso 
including theories 
saturation, mag 
resonance absorp 
duction 

rr of the book pro 
summary of the 
methods for 
magnetic resonance 
super-regen 
nuclear induction 


tical methods, et« 


magnets and of signal 


ii’ 


© contained in this 


ipter discusses appli i 


resonance 


rnitue 


qu 


rte 
onan 
retical 
itt 


Iths 


\ 


Vol 


methods to 
ich nuclear prop 
wns of magnet 


magnetic mo 


les of 
uirupole moments 


r discusses nuclear 


e in liquids and 
d experimental 


ice relaxation reso 


chemical shifts, and 


spin-spin in 


or Andrew di 
metic resonance in 
H own field of 
lated’to the subject 
i result the treat 
especially good 
topics in this chap 
ibsorption sper 
Van Vleck 
structural 

in solid 


concerned 


onance 


nucieal 


1 he final « re 


14, No. 5 - May, 1956 








If you are interested 


INDUSTRIAL APPLICATION 
OF RADIOISOTOPES 


Tracer Research involving industrial organic compounds— 
oil and gasoline, solvents, pharmaceuticals, plastics. 


Ground Water Studies —large scale water distribution prob- 
lems, such as pollution and waste disposal. 








Large Scale Tagging of plant operation with safety and 
economy of radioactive materials. 


You should 


consider... . LOW. LEVEL COUNTING OF 


SOEE BETA EMITTERS 


Every single organic compound can be uniquely identified 
with the radioactive isotopes of hydrogen and carbon. These 
isotopes— Tritium and Carbon-14—are readily available and 
simple to use. They emit very soft beta radiation which 
cannot penetrate even a thin glass container. 

Sulphur-35 and Calcium-45 are other common soft beta 
emitters now being successfully used in wide industrial appli- 
cations. 


We 


recommend the @oyeayy ee en IT 


SCINTILLATION SPECTROMETER 


The Tri-Carb Spectrometer is simple to use. Most samples 
are easily prepared and hundreds per day can be readily 
handled. In addition to samples that are soluble in the 
scintillation solvent, it is also possible to count many entirely 
different classes of materials. Aqueous samples, completely 
insoluble solids, CO,, HS, SO», and heavy metals can all be 
counted efficiently by recently developed sample prepara- 
tion techniques 

The Tri-Carb Spectrometer makes possible the labeling of 
end products at or below the level of natural radiocarbon. 
This is the level that exists in the atmosphere and conse- 
quently in all plants and animals living today. As a matter 
of fact 
dating by measuring the level of radiocarbon remaining in 


the liquid scintillation method permits archeological 


preserved organic materials that were living over 40,000 
years ago. For industrial applications the use of equipment 
with this sensitivity should remove all objections to radio- 
active labeling of consumer products, 





Request Tri-Carb Bulletin for general data. 
For specific information on your requirements, 
give us details of your application. 

















this month! 


FROM THE WHOLE FIELD 
OF INTERNATIONAL RESEARCH 





THE 
GENEVA SERIES 


ON THE PEACEFUL USES 
OF 


ATOMIC ENERGY 





under the General Editorship of Dr 
G. Becxeriey, former Director of 
Classification, AEC 


Out of the unwieldy mass of material 
written for the Conference, a group 
of distinguished authorities has pre 
pared, under Dr. Beckerley's direction 
six fundamental technical books deal 
ing with the principal aspects of the 
subject. Each book is complete in it 
self edited by highly qualified scien 
tists in such a way that the contents 
are in logical integrated sequence 
compact, usable, and thoroughly in 
dexed, Pre-publication set price $42.50 
each $7.50 (Until June 1, 1956 





first two volumes 











NUCLEAR FUELS 


By D. H. Guainsxy, Head, Metal 
lurgy Division and G. J. Drenes 
Senior Ph sicist, both at Brookhaven 
National Laborator) 


EXPLORATION FOR 
NUCLEAR RAW MATERIALS 


By Rosert D. Nininorr, Assistant 
Director for Exploration, AEC 





forthcoming 











NUCLEAR POWER 
REACTORS 


By James K. Pickarp, Consultant on 
Atomic Energy 


NUCLEAR REACTORS FOR 
RESEARCH 


By Currrorp K. Becx, No. Carolina 
State College 


SAFETY ASPECTS OF 
NUCLEAR REACTORS 


By C. Roorrs McCuttovon, Mon 
santo Chemical Co 


NUCLEAR RADIATION !¥ 
FOOD AND AGRICULTURE 


By Ratrpu Sinoieton, Univ. of Vir 
ginia 
write for descriptive 
circular or order from 





VAN NOSTRAND 


Princeton, New Jersey 











discussed clearly and in moderate de- 
tail. Unfortunately, the limited space 
ivailable makes it necessary for the 
author frequently to quote theoretical 
results without giving the detailed der- 
ivations. This is particularly true of 
the discussions of nuclear quadrupole 
interactions. Also, in view of the im 
portance of the applications to chemical 
analysis, it is unfortunate that Pro 
fessor Andrew did not give a more de 
tailed discussion of chemical shifts 
electron-coupled nuclear spin-spin in 
teractions, and the applications of these 
shifts to chemical analysis 

Professor Andrew provides several 
useful tables of references that indicate 
which scientists have studied the vari 
ous nuclei and chemical compounds 
Unfortunately, these tables include 
none of the experimental results. In 
some respects this is an advantage since 
it encourages the reader to study the 
original papers. On the other hand 
this advantage is more than off-set by 
the inconvenience to the reader from 
the absence of all tables of numerical 
results of past experiments 

Andrew’s ‘‘Nuclear Magnetic Reso 
nance” should certainly be added to 
the library of all present and prospec 
tive research scientists in this field. it 
would also provide a suitable text book 
for a course on nuclear magnetic reso- 
nance, The book is well written and 
covers the currently active research 
field of nuclear magnetic resonance of 
bulk matter in greater detail than any 
other book at present available in this 


specific field 


BOOKS RECEIVED 


Radiation Biology. Vol. 3--Visible 
and Near-Visible Light, edited by 
Alexander Hollaender (McGraw-Hill 
Book Co., Ine., New York, 1956, viii 4 
765 pages, $10.00). (To be reviewed 


Lectures on Theoretical Physics. Vol. 
5—Thermodynamics and Statistical 
Mechanics, by Arnold Sommerfeld 
Press, In New York, 
1956, vii + 401 pages, $7.00). This 


Academiu 


book, in preparation at the time ol 
Sommerfeld’s death, was completed by 
F. Bopp and J 
lation is by J. Kestin 


Meixner The trans 
Beginning with 
thermodynamics and its application to 
special systems, the author then in- 
troduces statistical mechanics with the 
kinetic theory of gases. He consid 
ered the high point of the book the 


next section on Boltzmann’s com 


HIGH FIDELITY 


EXTRUDED & MOLDED 


—THERMOPLASTICS 


POLYSTYRENE 


Low cost, rigid; dimensional 
stability to +200°F 


FLUOROCARBON (Kel-F) 


Unequolied properties & stability from 
300°F. to +390°F 


NEW, SPECIAL-SERVICE 
POLYETHYLENE 


for rigid & high temperature requirements— 
test samples & preliminary dota now available 
for service evalyation 


POLYETHYLENE—? 


Of course—big inventory—all sizes 


PROPERTY CHARTS & LITERATURE 


available on request 


Visit us ot Booth 309— 
7th Nati. Plastics Exposition 
New Coliseum, New York 
June 11 to 16 inclusive 
Free tickets on request 


Westlake 
Plastics co. 


144 W. Lenni Road, Lenni Mills, Penna 
In Delaware Valley, U.S.A. 
Phone: Valleybrook 2700 





EDITOR 
WANTED 





for responsible 

full-time 

position on 

editorial staff 
of 


NUCLEONICS 
e NUCLEAR ENGINEER 


with education or experience in 
reactor technology or related 
work. Challenging opportunity 
to keep in close touch with entire 
nuclear power field. Work with 
stat of technical specialists 





Send resume, salary 
requirements to 





The Editor 
NUCLEONICS 

330 W. 42nd St. 
New York 36, N.Y. 
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method of statistical me- 
He concludes with the dy 
based on Boltzmann’s 


Electronics, Waves, and Messages, bof refinery 

I 1 Pic ree Hanover House 
1956, 31S pages : > 
authoritatively —Jatetisi-t-jalale mem 
he theory, appli- 


electronics 


The Meaning of Relativity, 5th ed 


Albert Einstein (Princeton Uni 
Pres Princeton, 1956, 166 
Appendix 2 of the 

ontains Einstein’s 

his Generalized Theory 
n under the title “ Rela 
Theory of the Non-symmetric 
simplifying the deriva- 
f the field equa 
becomes thereby 


irent, without changing Platformer designed and constructed for 
National Cooperative Refinery Association, McPherson, Kansas 


HE Refinery Engineering Company of Tulsa, Okla., 

Network Analysis, by M. E. Van Val 
Prentice-Hall Ince., New 

955 i + 440 pages $13.00 
ntroduced to the study of refineries and petrochemical plants. TRECO specializes 


generally known as TRECO, is one of the most success- 
ful companies in the engineering, design and construction 


networks by the pole and in the construction of oil refineries, natural gasoline and 


ch. Applications to re petroleum by-product chemical plants and similar installa- 
rks, stagger-tuned ampli 


back ' tions. It designed and built, for instance, the first integrated 
ind teedbac systems 


shale oil plant and the first remote-controlled automatic 
booster station fora gas pipeline. Recent contracts of 
significance have included units for Continental Oil, Shell 


ALSO OF NOTE Oil, and The Texas Company. TRECO’s reputation is out- 


Monte Carlo Reactor Calculation. standing for completion of facilities ahead of schedule. 

Phis report (PB 111865), by 5. Podgor TRECO is a division of Vitro Corporation of America. 
A. Beach of the Naval Research 
tory Radiation Division, covers 
of the Monte Carlo method to 

the slowing down of fast neu 
1 sphe pp homogeneous mix reputation for excellence in processing and technical en- 
ind HO. The estimated gineering and design, but it has not previously included 


distribution of thermal construction among its services. Close relations with Vitro 
ired favorably with those 


ilculation methods and with 


When Vitro acquired that operation recently it not only 
broadened the base of its engineering services, but acquired 
a construction arm for the first time. Vitro enjoys a wide 


Engineering Division give TRECO important new insights 
ental measurements, These into the engineering problems of the various nuclear and 
ty distributions were used to other processing fields and a consequent diversification 
the critical ratio of U*® to of its activities. 
vare and reflected core reat 


of Technical Services, { S 


For detailed information write 


Commerce, Washington THE REFINERY ENGINEERING COMPANY, Tulsa, Oklahoma 


A Division of 





Correction: The book incorrectly listed 


Electronics and Electron Physics,”’ a 
. " ae CORPORATION of AMERICA 
i . March ’56, p. 103) should 
‘ eCeCT sted as Advances in Klee- 261 Madison Ave., New York 16, N.Y. 
nd Electron Physics,” vol. 7 


Marton (Academic Press 


rk, 1955, x + 527 pages 


@ Research, development, weapons systems * Uranium mining, milling, processing, refining 
te Nuclear and process engineering, design @ Rare metals, heavy minerals, fine chemicals 


f Refinery engineering, design, construction Ce Ceramic colors, pigments, chemical products 
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PRODUCTS 


Teletherapy Installations 


Versatility in complete teletherapy 
installations is available by combining 
available heads and several different 
mountings. Convertron head (at 
left) is designed for Cs'*’ treatments 
Shielding reduces dose rate when 
closed to 6.25 mr/hr at 5 em from 


5,000 Internally 


light source shows definition of beam 


curies. mounted 
that can be adjusted by a diaphragm 
up to 20 K 20 em at 25 em At face 
of instrument, dose rate outside beam 
0.25% of axial 


The head in figure at right has 


limits is everywhere < 
dose, 
similar properties when loaded with 
2,000 curies of Co" 


PIPING COMPONENTS 


Double-Ended Motor Pump 


The first two-stage canned motor 
pump, this 3-hp Chempump gives 
heads to 230 ft 
ture and pressure limits are 450° F and 
300 psi 


cast iron, cast steel, 300-sernes stain 


Standard tempera 
The pump is available in 


less steel, Monel, and Carpenter-20 
Chempump Corp., 1300 b.. Mermaid 
Lane, Philadelphia 18, Pa 


126 


Stabilatron mounting (right) allows 
motorized positioning of head from 
mobile pedestal, and is designed for 
static and multiple-port therapy 
Mobaltron supports head from free 
standing vertical pillar and permits 
rotation therapy. Also available is 
telescopic ceiling suspension 

Remote control desk has timer 
clock, interlock indicators, stop and 
emergency buttons, and colored lights 
to indicate conditions of power on, 
source adjustments 
Nuclear 


London » Di P 


moving com- 
pleted, and source exposed 
Engineering Ltd 


England 


Piping. Pipe insulation jacketing of 


preformed polyethylene is simple to 
install, can be fastened at longitudinal 
seams with staples, is reuseable 
Pip-Jae Co., 295 Beverly Rd., Pitts- 
burgh 16, Pa 


ELECTRONIC INSTRUMENTS 
AND APPARATUS 


Variabledelayline. The new |-ysec 
Helidel variable-delay line has delay 
adjustable in increments of 0.04 
myusec. Rise time is 0.08 usec max.; 
frequency response is 0—4.5 Me The 
Helidel is a 10-turn unit, with me 
chanical rotation of 3,600 deg (+5 
0)-—Helipot Corp., 916 Meridian 
Ave., South Pasadena, Cal. 
Coaxialcable. New microminiature 
coaxial cable has capacitance of 12 
pul ft, o.d, of 0.132 in 
Its impedance is 98 ohms 


maximum, 
velocity of 
propagation, 80%; temperature rating 

65° to +120° F.—Microdot, 1826 


Fremont Ave., South Pasadena, Cal 


AND MATERIALS 


D-C Power Transformers 


D-( to d-« 


transformers are available in minia- 


semiconductor power 


ture, standard, and high-power series, 
Models 


now available produce up to 3,000 


ranging from 34 watt to | kw. 


volts, and can be designed for up to 
several thousand volts. Device em- 
ploys special semiconductor heating 
elements that generate square wave 
from a d-c source. Conversion effi- 
ciencies up to 90% are claimed. In- 
put voltages are from 1.5 to 60 volts. 
Voltage regulation is available to 
0.1%. No Inter- 
electronics Corp., 2432 Grand Con- 


course, New York 58, N. Y. 


‘ 
moving 


parts. 


Transistor production, ‘‘Grown-cdif- 


fused”? technique for producing tran- 
sistors is said to work with both 
germanium and silicon. It produces 
transistors that will amplify at usable 
power levels to over 100 Me and oscil- 
late to over 250 Me 
ments, Inc., 6000 Lemmon Ave. 
Dallas 9, Tex 


Texas Instru- 


Silicon diodes. 
tion quantities, silicon power-junction 


Produced in produc- 


diodes are said to operate from 
55° C to 200° C. Peak reverse 
voltage is from 50 volts to more than 
100 Typical reverse resistance is 
said to be greater than 1 megohm at 
temperatures up to 125°C. Specially 
selected slow-leakage diodes are avail- 
able with reverse resistance in the 
range of 1,000 megohms at 25° C 
International Rectifier Corp., 6809 5 
Victoria Ave., Los Angeles 43, Cal. 








Products Index 


Electronic Instruments 
and Apparatus 


Laboratory Instruments 
and Apparatus 


Radiation Detectors 
and Accessories 


Literature Available 
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Micro-Microammeter 
['ype-ND-11 is intended for ioniza- 
tion-chamber-current measurement 
plant conditions. It uses 
eter triode to measure cur- 
ranges of from 107"! to 10-* 
scale Contains voltage 
on chambers Elliott 
Ltd., Century Port, Lewisham 


england 


Printed Circuits 

Preparation of printed electrical cir- 
iits for etching can now be done by 
This is described as 
electrostatic method of 
heretofore used chiefly in 
graphic arts reproduction 
iginal opaque drawing a 
laminate serving as a 
iit or wiring board can be 
wv etching in about 10 min 
iid to be about nine times 
ther processes in com- 
wv the first circuit.—The 

Rochester 3, N. Y 


z= 


Resistor 
high megohm resistor is 
sealed in glazed steatite 
The resistor has low voltage 
mperature coefficients, and 
tage of 2.500 Resistance 


CC 914 8. 13 St., Harris- 


= 


I 


Delay system. Model V-124 delay 
tem has two 0-10 sec variable delay 
riable in decade steps of 1 and 
ind fine control of 0 to 0.1 
finite resolution. Imped- 
1.000 ohme Control Elee- 
Inc., 1925 New York Ave 
t ton Station, N. Y. 
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SO SENSITIVE 


IT CAN MEASURE THE CHARGE 


BETWEEN YOUR FINGERS 


DYNAMIC CAPACITOR 
ELECTROMETER 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS 


Measures currents as low as 10°'* amp. * Extremely high input impedance . . . 
10'® ohms. * Low drift — less than 1 mv per 24 hours. * Uses dependable, 
durable dynamic capacitor. * Accuracy of = VY, % full scale. * Only 14” x 10” x 9” 


The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- 
uring minute currents or voltages from high impedance sources. There 
is no 60 cps interference since the Dynamic Capacitor Electrometer 
operates at 1,000 cps. The instrument can be used to measure static 
charges, potentials of floating grids, insulation leakage currents, capaci- 
tor dielectric leakages; and to study transistors and diodes. Its rugged- 
ness, reliability, and high sensitivity make it especially suited for use 
in the nuclear field as a component in reactor control systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry. In bio- 
physics and medicine it may be used to measure cell potentials, skin 
potentials, streaming potentials, injury potentials, and nerve impulses. 
Besides providing an indication on its own meter, it will operate any 
standard recorder. For details, write Nuclear Equipment Sales Dept., 
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J. 


ELECTRONICS Divisio | 


caTiSS-WRIGiiT 


CORPORATION 








Difficult problems—even tweifth-order linear differential equations and 
nonlinear equations.are no problem for the 

WEBER GENERAL PURPOSE AWALOG COMPUTER 
it requires no auxiliary equipment to present dynamic solutions in acous 
tics, aerodynamics, vibration, thermodynamics, structures, and chemis 
try. As a simulator, the unit can be used to find operation parameters 
to study missile trajectory and various aerodynamic factors of yaw, 
pitch, and roll 


We think it’s the greatest thing since the Model T, and if 
jou don't believe you can get all of this for $8000, give u 
a chance to prove it to you, Write for more information 


DUAL OPERATIVE TIME, real and fast, with in 
—— stantaneous switching and 5” dual beam scope 


a 
————mu«_|=- I POTENTIOMETERS 


SIMPLIFIED EQUATION BOARD eliminates 


a programming of problem 


FUNCTION GENERATOR included as 
standard equipment 


CABINET DESIGN provides sliding racks 
for individual component housing 


24 AMPLIFIERS 
ELECTRONICS 


12 integrating/summation; 12 summation 





Augmentive Functions 
Available 


A division of Weber Aircroft, 2820 Ontario Street, Burbank, California 


@ RESISTORS 


HIGH VOLTAGE * HIGH MEGOHM + HIGH FREQUENCY 





High Voltage Resistors 


a 


High Megohm Resistors 


Type B Resistors are stable compact units for 
use up to 40 KV. These resistors are used for 
VT voltmeter multipliers, high resistance volt 
age dividers, bleeders, high resistance stan 
dards and in radiation equipment. They can 
te furnished in resistance to 100,000 megohms 
Available as topped resistors and matched 
pairs. Sizes range from a | watt resistor | inch 
long x \, inch diameter rated ot 3500 volts, 
to a 10 watt resistor 6'4 inches long x \, inch 
diameter rated at 40 KV. Low temperature 
and voltage coefficients. Standard resistance 
tolerance 15° Tolerances of 10%, 5% and 
3% available. Tolerance of 2% available in 
matched pairs. 


RESISTANCE PRODUCTS CO. 


HARRISBURG, PENNA. 


Specializing in Manufacture of Resistors 


Type H Resistors are used in electrometer cir 
cuits, radiation equipment and as high resis 
tance stondards. Resistance available to 100 
million megohms, (10'* ohms). For utmost sta 
bility under adverse conditions Type HSD and 
HSK Hermetically Sealed ore recommended 
Eight sizes from % inch to 3 inches long are 
available. Voltage rating to 15,000 volts. Low 
temperature and voltage coefficients. Stand 
ard resistance tolerance 10 Tolerance of 
5% and 3% available. Also matched ; ‘ 


o 


& tolerance. 





914 S. lith STREET 





Voltmeter 


ter curate t 

ltage, eliminate a 
al Standal 

we from 6.25 to 230 | 

from 4% to 25% of base voltage 

Arga Di 


Ine South Pasadena, Cal 


Jeckman Instruments 


Made of 


a precious-metal-film resistance ele- 


Trimmer potentiometer. 


ment, tiny trimmer potentiometer is 
ud to provide infinite resolution 
through 2844 turnadjustment. Units 
ire available with resistance from 50 
to 25,000 ohms with 5% linearity and 
ible to operate from 57 
l2o° Size is! 2 
in Fairchild Controls 
Kk. Washington B l., Lo 

or 225 Park Ave Hick 


Preamplifier. New oscilloscope pre 


, 
amplher uses principle of 


hushed 
transistor operation,’’ and has less 
than | wv rms noise over a frequency 
band of 60 ke Additional amplifica- 
tion is provided by vacuum tubes 
Volkers & Schaffer Mfg. ¢ orp 


996, Schenectady, N. Y 


Direct-coupled amplifier. New am 
plifier for driving low-impedance loads 
features full-scale output of 1) ma 
nto a 35-ohm load with +60-my in 
pu 
to 1,000 ohms; flat frequency response 
from O to 50,000 eps; and linearity 


t; output impedance loads from 0 


within 1% Photocon Researcl 
Products, 421 N. Foothill B 


Pasadena, Cal 


Oscilloscope. Oscilloscope 
type 53K/54K prea 
mpliher risetime 
massband of d-c t 
sensitivities 
20 v/em, with 
tance direct, 7.5 wu 
lektronix, Inc 


ind 7, Ore 
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Shieldedtubecaps. Skirted corona- 
elded tube cap was designed for use 
RCA VR tube 6BK4, can be used 

ircuit where that tube is used 
vith other glass tubes having 
dimensions and a %¢-in. cap 
na-shielding tube cap with 
stor accomodates anything 
vatt resistor. Both tube 
ontact, lead, and corona 
nb molded as integral 

the insulating body 

cts, Brockton, Mass 


to be the first relay to 
thorough wiping action 
per contact, new Model 
coil resistance up to 30,000 
ontact capacity up to 1 amp 
e and 3 amp resistive load 
available hermetically sealed 
dust cover in contact combi- 
from SPST to DPDT 
lele-Technical Corp., 640 \W 
Pleasant Ave., Livingston, N. J 


LABORATORY INSTRUMENTS 
AND APPARATUS 


ais 


¥ 








HV Probe 


tug 


re probe uses vacuum 
oltage divider, the output 

is padded with ceramic 

ind fed into 3 ft of RG-58 
hat over-all division 

325 to 1. Input resistance is 
1,012 ohms, input capacitance 
Jennings Radio Mfg. Corp 


Box 1278, San Jose, Cal 
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POWDER and 
PELLETS for 
ALLOY ADDITION 


POWDERED METALS and 
ALLOYS, PROCESSED 
MINERALS and ORES, 
MASTER ALLOYS, CHROMIUM 
METAL and other HIGH 
PURITY PRODUCTS 


hdd 


SHIELDALLOY 


CORPORATION 


WEST BOULEVARD 
NEWFIELD, NEW JERSEY 




















LOOK R.S. 
NO CORNERS 


SHIELDS 
CONSTRUCTED OF 
RAYSIST* * 

LEAD SHIELDING LOGS 
FOLLOW 
ANY GEOMETRICAL PATH 


PLUS FEATURES 


GAMMA PROOF 
ISO-DOSE PERIPHERY 
UP-DATED DESIGN 

FIXED OR FLUID SHIELDING 

DOLLAR WISE 





OPTIMUM FOR 


RADIOISOTOPE STORAGE 
LOW LEVEL COUNTING 
TRACER STUDIES 





* RS.-Radiation Specialist 
** Copyright-Pat. Pend. 


INCORPORATED 


DETAILS FROM 


KNAPP MILLS, INC. 
NO. 1 WEST ST. 
WILMINGTON 
DELAWARE 











Portable A-C Power 
Model DY-101 portable a-c power 
pack delivers 115 volts, 60 cycles, +] 


cycle. Has self-contained dry bat- 


tery, which can be recharged. Unit 
provides 50 watts for about 50 min or 
75 watts for 35 min before recharging 
Weight is 944 lb., length is 744 in 
Dynaseal Lighting Corp., 5 Hadley 
St., Cambridge 40, Mass 


Industrial Television 

Model-1985 is a closed-circuit indus- 
trial television with removable plug-in 
subassembly construction. Camera 
above) weighs less than 5 lb. Sys- 
tem consists of camera control and 
monitor, which can be had in 10 in., 
17 in., or 21 in. sizes. Syne generator 
provides full count, 525 lines, 2:1 
interlaced operation Accessories in 
clude remote pan and tilt, lens-con- 
trol mechanism, remote three-lens 
turret, explosion-proof, weather- 
proot, and underwater housing, as 
well as remote monitor.—Kay Lab, 
5725 Kearney Villa Rd., San Diego 
12, Cal 


Nuclear 
Department 


now makes 
available 


these 


EXPERIENCED services 
RESEARCH 


DEVELOPMENT 








ENGINEERING 


Continuous purification 


of reactor coolants 


Fission product disposal 


systems 


Chemistry of uranium 


and thorium feed materials 
lon exchange 


Trace and radiochemical 
analysis for rare and com- 


mon metals and minerals 


Electric membrane techniques 


For detailed information 


write Dept. N 


lonics, Incorporated 


152 Sixth Street 


Cambridge 42, Mass. 
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Drilling machine control. An elec- 
ntrol system for drilling 
ermits operator to dial 

f holes and drill by push- 
The drill head can 
drill up to five holes 
imeters, with 0.005-in 
Vinneapolis-Honeywell 
Wayne and Windrim 
‘Iphia 44, Pa 


Laboratory mat. Ribbed polyethyl- 
et protects counter and desk 
ices laboratory glassware 
“ used as splash apron 
e ready-cut or in roll 
ratory Supplies, Inc., 81 


New York 7, N. Y. 


flow calibrator. Dual-range 

tandard uses two mete! 

ts, each having reproducibility 

than 0.1% of full seale with 

vecuracy of 0.25% of full 

Measurements of flow 

range is better than 1% 

w: over a 33/1 range 

q National Instru 

ories, Inc., 6108 Rhode 
erdale, Md 


Variable-speed-motor drive. New 
peed control allows con 
torque on d-c motors 
It has 10 to | ratio 
Works, Dept. NUD 
n St.. Chicago 6, Ill 


Solid-state battery. This water-tree 
in expected shelf life of 
A unit of 1-in.’ vol 
sutput of 200 volts 
Co., Ine Jattery 
ytown, N. ¥ 


instrument meas 
good readability 
response time ol 
The air-velocity 
horizontally non 
no moving parts 
90-135 volts a-« 

ivailable 


Low-temperature cabinets. Hori 
ge cabinets tor tempera 


ire a itlable in 3 


ertical cali 


10 
120° | 
ine Ine 


Electrical Co 
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229A Ratemeter 


ANTON... 


700 Survey Meter 44 Ratemeter 


A complete, highly versatile line of nuclear tubes and instru- 
mentation ts available for your most exacting research, medical 
and industrial counting applications. 


For industrial, field and laboratory use, Anton offers a diversi- 
fied group of instruments, all designed for speed, accuracy, 
efficiency and economy. Whether your requirements call for 
survey and monitoring instruments, ratemeters, scalers or 
control devices, we can supply units that have proven their 
superiority in numerous industrial and government nuclear 
installations. Typical of such instruments is the company’s 
radioactive air particle monitor, originally developed for 
measuring beta and gamma components of airborne radioactive 
particles in the vicinity of a military nuclear reactor, and now 
available for industrial survey use. (Request Bulletin 56-1.) 


‘ 


309 Gamma Counter e 


BF, Neutron Counter Beta Eye Probe 


For truly precise counting requirements Anton manufactures 
a wide variety of neutron detectors, halogen quenched countet 
and integrator tubes, organic quenched, and other types of 
alpha, beta and gamma detectors. If your specific application is 
not covered by our tube catalog, we can develop detectors and 
systems to fill your need. (Request Bulletin 56-T.) 


Our research and engineering group is ready to consult with you 
on specific nuclear component and instrumentation problems 


ANTON ELECTRONIC. LABORATORIES, INI 


1226 FLUSHING AVE., BROOKLYN 37, N.Y 








< Stoplex 


HI-VOLUME 
AIR SAMPLER 


accurately samples the air for 
radioactive material, particulate matter, etc. 


Hundreds used in Atomic Energy tests, and by Industries 
employing, developing and manufacturing nuclear 
products .. . Literally “inhales’ an entire area with 
unparalleled speed and accuracy . . . Particles as small 
as 1/100th a micron in diameter have been accurately 
sampled by this unit. . . Portable . . . Designed for 
indoor and outdoor use . . . indispensable for series or 
unit tests. 24V, 110V, @ 





220 V models available. 


THE: Sfoplexo. 
AIR SAMPLER DIVISION 


783~—Sth Ave., Brooklyn 32, N.Y 


For details about this 
new scientific method 








careers in peaceful 


applications of atomic energy 


nuclear engineer 


Epucation: B.S. in Eng., Physics or Appl. 
Math. Experience: 3 yrs. Reactor Physics 
calculations & analysis. Duries: critical 
mass, cell dimensions, flux distributions, 


control rod worth. te mperature coefhcients, 


=e, ATOMICS 
<=” INTERNATIONA 


AN AVIA NIN 


Mr. G. W. Newton, Personnel Office, Dept. N, 
21600 Vanowen St., Canoga Park, California 


X-ray radiography unit. X-ray tube 

and high-voltage generator are com 

bined in one unit smal! enough to fit 

into auto trunk Unit has max. high 

voltage output of 260 kv, min. of 100 
1.5 mm It 


he seare 
struments Div 
Phillips Co., Ine., 7505 


Mount Vernor N \ 


Rotary gang slitter. A new pre 
whine slits both coils and sheets in 
atl of 8 in. and thickness from 

0.100 to 0.003 in. with tolerance ol 
0.001 in.—Stanat Mfg. Co., In 

17-28 37th St., Long Island Cit 

N.Y} 


Production thickness analyzer. 
Combination of beta gage for thick 
ness measuring sutomatic-control 
console, and analyzer panel gives con 
tinuous record of production in man 
sheet materials Panel shows five 
categories of production: within tole: 
ince: between tolerance and +10% 
between tolerance and 1O%; all 
over 10%; and all under 10% 

lracerlab, Inc., 130 High St., Boston 


10. Mass 


Green-yellow slide rule. Green 

slide rule eliminates glare 
lable in tng, log-log standard 
pecial rules, the are made of 
light alloy, are guaranteed accurate to 
7 decimals Pickett & Eckel, Ine 


1109 S. Fremont, Alhambra, Ca 


Quick-connect valve. New quick 
connect vacuum valve permits con 
necting and opening an issembly to a 
vacuum-pumping or gas-filling 

tem in less than 10 sec; permits 
valving-off and disconnecting assem 
bly from system vithout loss 
vacuum or gas, in another 10 se 
NRC Equipment Di National Re 
zeareh orp Newton Highlands 6] 
Mas 


Self-focusing CRT. The ICPI fea 
tures automatic sell-locusing at low 
anode voltage from 500 to 1,500 

and has 250-volt heater-cathode in 
lation.—Beam Instruments Corp 
350 Fifth Ave., New York 1, N. ¥ 


Metal filter. New ntered-meta 
filter can remove particles as small a 
1 micron in dia, and handles fluids 
with temperatures up to 1,000° | 
Purolator Products, In Rahwa 
N.J 
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evel r- Sle), Mae) iia fe) } 
AND ACCESSORIES 


ie 


N 


Chromatograph Scanner 
hromatograph scanner shown uses 
flow counter with low back- 
ins strips up to 1}¢ In. In 
f any length It can be used 
vithout window. Without 
canner is said to be particu- 
for work with low-energy 
Its 27 geometry insures 
wy. Contaminated win- 
n be exchanged in a few sec- 
inning head can be quickly 
ntaminated.—Forro Scientific 
833 Lincoln St., Evanston, II. 


Pulse generator. Model-340 gener- 
ites four square pulses of l-mys rise 
dths from 0O.001-0.1 ps. 
independently variable 

electrical & Physical 

25 W. 43rd St., 


High-level dosimetry. Plastic film 


irement of electromagnetic 
irticulate radiation in the range 
10° ris available (NU, Sept 
p. 62 Film reading service or 
ition curves are offered.—Radi- 
Applications, Inc., 342 Madison 

vy York 17, N. Y. 


Pulse generator. Model B-3 pulse 

generator is designed for applications 

repetition rates to 1 Me, 

m 0 to 10,000 ys, and fast- 

tive or negative pulses with 

» 10,000 ws. Pulse width can 

ious or varied 0.08-10,000 

e ranges. Rise time of main 

3 than .02 us, but it may be 

1 to 1 ws by front-panel con- 

Qutput impedance is 50 ohms. 

ford Electronics Co., 3707 8 
Robertson Blvd., Culver City, Cal 
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How to 


assure performance 





you want 
from TEFLON’ 


It’s stmpLe. Actually specify the properties which are 
most important to you. 


This is vitally important. Too often the properties are 
taken for granted. Yet with Teflon, the properties you 
get depend greatly on the method of processing the 
powder, which in turn governs the quality achieved. 


In a choice of two grades, Fluoroflex®-T delivers the 
optimum properties you specify for Teflon. Quality is 
controlled under an exacting process. 


“Electrical grade” Fluoroflex-T is certified to conform 
fully to AMS 3651 on all important electrical and phys- 
ical properties. With optimum dimensional stability and 
free from pin-holes or porosity, it meets the most de- 
manding service. 

A more economical “mechanical grade” meets all 
chemical and mechanical needs. It offers as much as 
50% greater resistance to elongation. 

Fluoroflex-T is stress-relieved to assure uniform 
machinability. Large range of sizes available in rods, 
sheets, tubes. Send for data. 


® DuPont trade mark. ¢« ®Resistoflex trade mark 


RESISTOFLEX 


CORPORATION 
Roseland, N.J. °* Western Plant: Burbank, Calif. 








Recticticn f fplications neorprorcated 


offers its experienced team of Associates and staff to 
assist in the development of profitable products and 
processes utilizing radiation. 


CONSULTATION—in radiation processing, design of radiation fa- 
cilities, process control, nuclear chemistry and related problems on 
either a per diem, fee, or retainer basis. 


2. SERVICE—arrangements can now be made for convenient and 
confidential irradiation services performed under expert supervision 
at RAI's Industrial Radiation Center. 


3. PUBLICATION—our monthly technical review, Radiation Applica- 
tions, surveys and comments upon such fields as Radiation Chemistry, 
Dosimetry, Waste Disposal, Instrumentation, and the significance of 
radiation to specific industries such as Oil, Polymer, Food, Drug and 


Pharmaceutical. 
We invite your inquiries 


OR. V. LAWRENCE PARSEGIAN, DR. ELMER L. GADEN, JR., MR. 
BERNARD MANOWITZ, DR. W. RALPH SINGLETON, DR. JOSEPH 
S. BUTTS, DR. ERNEST J. HENLEY, MR. EDWARD SARGENT, DR 
JOSEPH SILVERMAN—TECHNICAL DIRECTOR 


RADIATION APPLICATIONS INCORPORATED 
342 Madison Avenue * New York 17, N. Y. * Oxford 7-3797 











“STANDARD” 


VOLUPETTOR 
for Reproducible Units 


ELIMINATES MOUTH-PIPETTING 


A new type of automatic pipette and reservoir assembly for reagent, 
stock and working solutions. 


AVAILABLE IN TWO SIZES, DOES AWAY WITH USE OF MANY PIPETTES 


Exact duplicate amounts can be readily and quickly dispensed for 
routine chemical or other procedures. The specially adapted screw 
cap holds the automatic Pipettor to the reservoir. Press the plunger 
down and the amount is avtomatically pipetted ready for delivery. 
The plunger of the Pipettor is left pressed down after delivery and 
is immersed into the reservoir solution, where it will automatically 
refill to the exact amount after releasing the plunger. This procedure 
is repeated after each delivery 


Apparatus consists of an automatic Pipettor with pipette of Pyrex 
Brand glass, special screw cap adapter of Polyethylene plastic and 
a Non-Solvent bottle. 


SAFE—-ACCURATE—-ECONOMICAL—-CONVENIENT—FAST 
Total Capacity Pipette 2 m/! slotted volume selector provides settings of 0.2, 0.5, 1.0 


ond 2.0 mi: Vernier adjustment for quick regulation to provide exact and fractional 
deliveries in hundredths. Pyrex 2 mi. pipette is graduated in 1/10 mi. 250 mi. bottle 





Total Capacity Pipette 5 mi:——slotted volume selector provides settings of 2.5, 3.5, 
4.0 and 5.0 mi: Vernier adjustment for exact and fractional deliveries, 5 mi. * 1/10 
ml, Pyrex pipette. 500 mi. non-solvent bottle 


Cat. No, U63323-VOLUPETTOR, Chrome finish. Capacity, mi 2 5 


Each $7.25 $8.00 

Sean WS TANDARD 
(S) = Reagents (ii) 
«€: coaamenas 
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Spectrometer 


New spectrometer (shown) features 
single-channel analyzer that permits 
counting any particular energy peak 
with exclusion of background and 
secondary emissions outside the limits 
of the channel width setting. Scintil- 
lation probe has 1-in. lead shield on 
all sides of the crystal; a 2-in, non- 
activated Nal crystal is used for light 
pipe between activated crystal and 
photomultiplier. Focusing collimeter 
provides focal point 1.9 in. in front of 
nose; at focal point 50% radiation 
contour line is 0.38 in. wide; 100% 
contour line is half that.—Detectolab 
Inc., 6544 N. Sheridan Rd., Chicago 
6, Ll 


Metal-Walled Counter Tube 


New G-M counter tubes are con- 
structed entirely of metal except for 
i glass bead insulator The brass 
cylinder, used as both envelope and 
cathode, provides strength, resistance 
to shock, and simplicity of design 
Tubes are available with glass bead 
insulators on one or both ends 
Active length varies from 3 to 40 in 
starting voltage from S70 + 30 to 
1,130 + 50; plateau from 150 to 200 
its; and plateau slope (per 100 \ 
from 5 to 10% H. W. Leighton 
Laboratories, York Rd. and Sunset 
ane, Hatboro, Pa 
. 


Portable scintillation counter. N« 

well-type scintillation counter is port- 
ible; its shield is made of 2-in.-high 
interlocking rings Atomic Cente 
Ine 189 Fifth Ave New York 17 


N. ¥ 
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Consultants 
to the 
Atomic Industry 


» are prepared to design 
research or test reac- 
wr help you: 


Prepare specifications for nu- 


clear units 

Review designs proposed to you 

Make hazards studies 

Design radiation shielding 

Design waste handling facilities 
fuel handling facilities 

Design irradiation facilities 

Design nuclear instrumentation 


Prepare requests for AEC ap- 
proval of design plans 


Prepare operating manuals for 


nuclear installations 


Start-up testing of nuclear 
equipment at the completion of 


nstruction 


Test or 


2 
3 | 
bs 
5 | 
& 
© 
9 
10) 
ay 
13) 


develop designs in our 


own laboratory 


be happy 


WALTER KIDDE 
NUCLEAR LABORATORIES, 


INC. 975 Stewart Ave., Garden City, N.Y 
| Telephone Ploneer 1-4350 


| 
| 
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Nuclear Emulsions 


Available as plate r nonsupported 


pellicles are nuclear emulsions in 
various thickness« 125 to 1200 u 
All types are also had in gel 
form (3.5 record charged parti 
cles of all energies; G.Special, protons 
up to 8O Mev: C.2.1 tons to 50 Mey 
k}.1, protons to 7 Me milar to G.O 
D.1 is for all f m product Gf 
is supplied diluted, and ©.2 and 1 
can be lithiun boron-loaded 


Specially treated g in be used for 
mounting pelin 0 casting emul 
s0ns Ilford Ltd Research Labora 


tory, Ilferd, Lor 


Gamma Spectrometer odel 1810 
offers gamma-ray pulse yeht analy 


| Single batter ns sin 
yle-channel pulse 
be used with ar scaler 


or ratemeter ha oltage 


powel suppl il mitivity 
less than 10 


wdjustable 


Flow Counter 


klow proportio! 
ng rate exceed! 


radiation. It 


CHD CMD 
| 


elements dow! 


ul Ly 


intter 
P} p (‘6 
\it Vernon, 


Condenser R-meter 
57 2570 operat 
[)* ii-t | ‘ 


model 70.—\ 


5806 Hough A 


Look no further— 


if you're looking for 


“BORON-FREE" 


fused quartz 


LABORATORY WARE 


The world’s largest pro 
ducer of fused quartz prod 
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware 

Vitreosil® products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to 
specification to meet indi 
vidual requirements 


TRANSPARENT VITREOSIL 

For ultra-violet applica 
tions, metallurgical investi 
gations, chemical research 
and analysis, photochemis 
try, spectroscopy and physi 
cal, optical and electrical 
research 

Send specifications for 
your requirements. Please 
use coupon below 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Salem Street, Dover, New Jersey 


Please send technical deta on 


Compeony 
Nome & Title 


Street 


City lone State 


135 





A RELIABLE 


SOURCE OF SUPPLY 


RADIO CORP.———— 
New York's leading electronic 
supply house... geared to serve 
the exacting requirements of en- 
gineers and laboratories 


Terminal Radio is a Major Distributor 
for the Components Division of the 


V 1 CTO R i’ E N INSTRUMENT 


COMPANY 
maintaining large stocks of famous 


VICTOREEN PRODUCTS 


for immediate delivery 


HI-MEG RESISTORS 
Sub-Miniature Vacuum Type 

AX-1 (type 249) 

10 megohms toe 100,000 000 megohms 


VACUUM TUBES— 
SUB-MINIATURE 


5800/VE41A Electrometer Tetrode 
$003/VX-56 Electrometer Triode 
5e86 Electrometer Pentode 
Medium-Mu Triode 

Time Delay-Thermal Relay 


5626 
vi-10 


COUNTER TUBES 


Aluminum 30MG/cm?*— 900V 
Bismuth High Efficiency 900V 
Sub-Miniature 900V 
Miniature 300V 

Halogen 

3 Pin Base 

Socket for 1885 


VOLTAGE REGULATORS 
Sine 


1-3 bul® §=§=©57, 130, 400, 500, 600, 700 
800, 900, 1000, 1200, 1500 
1800, 2000 volts 

700, 1200, 1400, 2000, 2500 
3000, 4000, 5000 volts 
7000, 7500 volts 

9000, 10,000 volts 

15,000, 18,000, 20,000 
25,000, 27,000 voits 


1-42 bulb 


wiT™ 
14 16% 
en 0% 





Write for complete VICTOREEN price list and catalogs 

FREE 1200 PAGE MASTER CATALOG Containing De- 
tailed Specifications and Prices of Tens of 

Thousands of Radio Parts and Equipment 


For prompt delivery of orders and immediate 
replies to inquires, please address 


Industrial Department 
DISTRIBUTORS OF ELECTRONIC EQUIPMENT 
Worth 4.39311 
7 - 
lerminal Radio 
lao - 


85 CORTLANDT STREET, NEW YORK 7, NY 


1 hree 


are available 


Survey Instruments 


survey instruments 
Model-1001 Transcint 


gamma-sensitive 


types ol 
is a transistorised 


radiation detector, using a scintilla 
It has etched wiring 
VM odel-1002 Gamma 


a 9-stage photomultiplier 


tion detector. 
fiberglass case 
wcint has 
plastic 


tube optically coupled to a 


scintillator. ‘‘Conqueror’’ model is 
a transistorised G-M counter sensitive 
to both and betas 

334 |lb.—Canadian Aviation 
tronics, P. O. Box 630, Sta 


Ville St r.Q 


weighs 
Klec- 
“oO.” 


gammas 


Laurent 


LITERATURE AVAILA 


Nondestructive testing. ‘Techniques 
and equipment are described in port- 
folio of leaflets 

Solus-Schall Ltd., 18/22 New Caven- 


London, W. | 


brochures and 


dish St 


Nuclear instruments. Price list cov 
ers variety of nuclear equipment, 2 
p.—Radiation Counter Laboratories 
Inc., 5122 W. Grove St., Nucleon 


Park, Skokie, IIl. 


Waste treatment. Technical dis 
cussion of several processes for treat- 
wast 6 p 


Mermaid 


ment of industrial 
Milton Roy Co., 1300 E 
Lane, Philadelphia 15 


Flow of fluids. Alternating flow of 
fluids in tubes is discussed in technical 
Stratham Laboratories, 


Olympic Blvd., ‘Los 


paper Sp 
Inc., 12401 W 
Angeles 64, Cal. 


Plotters. X-Y plotters and input ac- 
cessories [or graphic depiction of one 
terms of 


independent variable in 


are described Libra- 


SOS Western Ave 


another Sp 
scope, Ine., Glen- 


dale, Cal 





Now in Use 
in Thousands of Labs! 


PROPIPETTE 


¥ 


» 
| 


The safe accurate Pipette Filler for Iso- 
topes, Cyanides, Acids, Bacteria and Other 
Dangerous Solutions 
This amazing new instrument is now stand- 
ard equipment in government, medical and 
industrial laboratories throughout the na- 
tion. Offers more precise measurement (to 
0.01 cc), more complete control, and 
avoids all the risks of mouth pipetting 
Holds set level indefinitely, fits any pipette, 
operates easily with one hand. Order a 
supply of PROPIPETTES now, $6.90 each 


INSTRUMENTATION ASSOC. 
17 West 60th Street, New York 23, Dept. P. 4 
Circle 5-5591 


Send for current list of new scientific 
instruments 











VHS* RELAY 


(*Very High Sensitivity) 


Model 266 


Somple specs. ore: 
0.2 micro 
amperes, (12,000 
ohms coil) of, 0.1 
millivolts, (5 ohms.) 


® The VHS is a balanced 
armature, Alnico magnet type 
relay. It is internally shock- 
mounted and resistant to 
vibration. The screw-on cover 
is gasket sealed. It can be opened and resealed. 


Connections: 9 pin octal style. Dimensions: 1% 
diameter x 24 long. Weight: 4 ounces. Sensitivity: 
Infinite variations from 0.2 Ua. to 10 Amp. or 
0.1 My. to 500 volts, self contained. Higher volts 
or amps with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. Differential 
1%. The degree of resistance to shock and vibra- 
tion primarily depends upon sensitivity and type 
of action wanted. In general, the relays will not 
be permanently dam- 
aged by shocks of 
100 G‘s and vibra- 
tions up to 2,000 cps 
ot 46's. The most 
sensitive relays may 
close their contacts 
under these condi 
tions 

Contacts: SPST or 
SPDT, 5-25 Ma, D.C 
Other ratings to 4% 
Amp. A.C. A locking 
coll gives high pres- 
sure and chotter free 
contect under shock 
and vibration. 

Prices: $20-$80. 
Delivery 4 to 6 weeks 
Assembly Praducts, 
inc., Chesteriand 28, 
Ohie 

W. Coast 
Booth 507, Design Engineer 
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Write for eaplanation of symbols 


Phone 4.2468 
May 14-17 


Desert Hot Springs 28, Calif 
Show, Phila., 





Resistance-thermometer elements. 
ge folder describes tiny RdF 


[ie }=RADIOISOTOPES 


nded for surlace-tempera- 
nel ppc gion Temi t-17-\ lel tl: M Lele! t-t-Mele) ha le) m 
, 733 Concord Ave 
Mass BETA SOURCES . ... for inclusion in 
lities and cerami thickness and density gauges for sta- 
a we tionary or moving stock. 


12 p Raytheon 


Waltham 54 GAMMA SOURCES .... for utilization 
in density and liquid level gauges, instru- 
ment calibration and irradiation studies. 
Rare earths Catalog-price list con- 
ta on and typical analysis i ALPHA; BETA SOURCES... \oniza- 
ire earth. and thorium ) tion for stabilization of electrical dis- 
lata on the firm. 40 charge in gaseous medium; analysis of 
Chemical Co., West gaseous mixtures, static elimination. 


BETA SOURCES... featuring excita- 
tion of phosphors for illumination, safety 
marking and photometry. 


Nuclear medical laboratory. Data 
( t handbook for planning 
edical programs It in 

on instrumentation, 


NEUTRON SOURCES. ... activation analysis, oil well logging 


ALC recommendations, ex 


mittee organization § tor UNITED STATES 


ee See RADIUM CORPORATION 


y requirements for individ " , 
Dent. EE34. Berkeley 535 Pearl St., New York 7, N. Y. 


Instruments Ine 
Ave Richmond 3, Cal 


Regional offices in 
Chicago, Ill., North Hollywood, Calif., 
Toronto, Canada, Geneva, Switzerland. 


Accidental discoveries. The stories 


ntal scientific discoveries 


: saat ree shi herr + , } IF AMPLIFIERS for 
be A NUCLEONIC Application 


\ new instrument for ; a 
nium and thorium) jue : 7; programs. Stock IF Amplifiers oveilable 
hed in 4-page bulle . ~~ for immediate delivery or modified te 
meet your end use requirements. Whet- 
ever your IF problem, contect ovr 
Engineering Department. 
1f-31 
ind Porto Write for titeretere 
! lin new price ond quentity prices 
—er submit speci- 
Phe le sust Co OU fications for waite 


rk 17 we iY. | tort gti 
York 17, N.3 tpeDebededa ds  ~Tiieia 


High temperature bath. New leaflet mercies on 


Lexington St Chicago fa 


130 High St 


lien 


high-temperature . . . . DETAILS 
CATALOG 


NU 
1737 W. Cort “ 


fabrication. wilities and 
cat hy alloy sheet 
raphe ally de 

i) 


ire oe Pp » 


om 
Weehawken J 


Thermocouple insulating tubing. Formerly: LINEAR EQUIPMENT LABORATORIES, Inc. 


ouple refractory 


eg en in 6-page bulletin 4 AMityville 4-2200 
The Carborundum sso oak st.  COPIAGUE, N. Y 


- May, 1956 











Now from Delmar Scientific 


METABOLISM CAGE SYSTEM FOR RATS 
f} 4 This all-glass cage system is used to 
| ff study excretion pattern in urine, 

feces and expired air of rats in 
jected with carbon-14 labeled com 
pound. Ancillary equipment shown 
in diagram is also designed to work 


with cage systems for mice 


OPERATION: Column at left dries 
room air and frees it of CO... Center 
column houses the rats; air enters 
cage at top and is drawn off at bot 
tom. Column at right absorbs CO 
from rat chamber which may be re 
covered for radioassay 

EASILY CLEANED: Separator and stainless steel floor are removable for 

cleaning while the absorption towers are washed without disassembling 

PRICE: . price complete $202.50 


FREE GLASS APPARATUS CATALOG: For other standard and special 
glass apparatus, send for copy of free 52 page catalog from Delmar 
Scientific Laboratories. 


Refer to Dr. L. J. Roth's Article; April 1956 Nucleonics 


—% fs . ° 
Delmar Scientific Laboratories 


4701 WES »RAND AVENUE . HICAG 9 N 


. available in various sizes 


Radioactive Sources 
and Handling Equipment 


FOR 
INDUSTRIAL RADIOGRAPHY" 
THICKNESS GAUGES 
LABORATORY EXPERIMENTS 
GENERAL INSTRUMENTATION 


Sold and serviced through Picker X-Ray Co 


TECHNICAL OPERATIONS INC. 
a) 


6 SCHOULER COURT, ARLINGTON 74, MASSACHUSETTS 





Ceramics. 


Humidity recorders 


es port ible 


Product literature directory. 
rector ceontal phabeti 
ition of All 
literature 
nt 
neh house 
Vianu 
\ 
Speed reducers. 


omplete lime 


Comparator Gage 
ietin descrith i 
gage. which | 
Instrument Cr 


Denver 3, ¢ 


Rotary airlock feeders. 


Conductive coatings 
1} isses electrical 
9p VMicro-( 
lo, Mich 


Manometers. \\« 
te that me 


sermbed i 
Dietz ( 12-16 Asto 
ng Island City 2, N. ¥ 
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RADIATION INSTRUMENT CO. 
MODEL 412 MERCURY RELAY 
PRECISION SLIDING PULSER 
for Precise Calibration of Single 
& Multi-Channel 
Pulse Height Analyzers 


POMATICALLY 
x MORE 


cs ]§6©6Window At 


Simulates Pulses 
from Scintillation 
Proportional, or 


Geiger Counters 


RISE 
DECAY TIME 


TIME ess than ( 
CONSTANT—| 


switch 


350 microsec 


PULSE AMPLITUDE—Continuously variable from 0 to 


1000 mV. Provision 
battery for 


. 1) } ] ? ( 
ect nnection of external 
Je ses 
POLARITY—Polarity 
ve negative pulses 
CALIBRATION—Self contained standard cell and null 
4 precision 


switch permits selection of posi 


balance rewit for adjust 


LINEARITY 


10 turn Helical potentiometer with 


RPM 


available 


SCAN SPEED standard (1, 3, 5, 


Price $450.00 f.0.b. Silver Spring, Md. 


Radiation Instrument Co. 


P. O. Box 733 Silver Spring, Maryland 


6 and 10 





how to 


complete 
wm COO0X 


‘assemblies 
successfully 


2 MICRODOT, 
< oneer 


haracte ' 

MICRODOT 
1826 FREMONT ST 

$0. PASADENA, CALIF 
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Laboratory glassware. Revised 


catalog covers 6,000 special Pyrex 
items including 50 listed for 


139 p | 


] 
glass 
first 
Pharmaceutical Sale 


Glass Works, Corning 


iboratory and 
Dept., ¢ 


a. a 


time 
orning 


Power supplies ndensed stand 


ard specification ver supplies 


voltage regulato chang 


ers, etc. are conta i-page 


Sorel Stam 


catalog 


ford, Conn 


History 
ring ol \ 
H4-page 
VManufa 


\lilwaukee 


Multiple V-belt dr 


velopment belt 


And engine 
drives are discu iina new 
booklet iis PLETE T 
turing Co Ost 


Wis 


Steels. A new catalog gives detailed 
information on allo ind stainless 
steels for proce ind manuiacturing 
industries 102 lleetri 
Foundry Co., 2141 N. W. 25 


Portland 10, Ore 


ste el 


Ave 


Voltmeters. | 
unting »de 
scribed in 4-pag Arga Div 
Instrumet In 


sacle na, Cal 


voltmeters for pat 


South 


Beckman 
Pa 


Lubricated plug valves. \N in 
dexed catalog des@ribes complete line 


of iron ands stee ubricated plug 


valves. Bodies of Powell valves are 
of cast carbon steel; plugs of hardened 


chrome-nickel-mo! teel: other alloy 


plug valve tilable on special 
ordet 56 p he Wy Powell Co 
Cinemnati 22 
Fuel elements. folder de 


scribes facilitic ition of fuel 


element ‘ fu F ment compo 
nents for id Con 
trols ¢ Nucl > By 


Attlebor 


tions 


Plate in 


Dh oper 


metals. 


Precious 
and « ipabilitye (seneral 
manutacturing materials of precious 
and composite meta lescribed in 
12 page brochure id Con 


Attle 


(en 


trols Corp 
Ma 


boro 


Partitioner. [Dat comme! 

instrument to m ull use ol 
potentialiti partition 
chromatograph ive 4 n in S-page 
brochure hj 71) 


Forbes St., Pitt 


Water stills. ° italog provides 
sJarnstead 
Still 
vo 


comprehen 
water stills jarnstead 


& Sterilizer C 


FREE DATA KIT 


S$ & § Ultra Filters 
for nuclear applications 
and ultrafiltration 


membrane 
ultrafine 
cella 


ultracella 


flexible, dry or wet 


SUGGESTED APPLICATIONS: 
1- Air filtering (cleaning air for glove 
boxes; sampling laboratory or outside 
air) 2- Colloidal filtration 3- Collecting 
radioactive samples (since radioactive 
particles stay on filter surface, meas- 
urements can be carried out without 
absorption of radiation by the filter). 
4- Determining solids in water (analyz- 
ing water in reactor coolant systems) 
5- Retention of bacteria, rickettsiae, 
viruses, and other microbes 

Standard filter diameters are 20-300 
mm. Pore sizes are 1.2 to below 0.005 # 
Membrane and ultrafine filters are used 
with aqueous solutions—cella and ultra 
cella filters with solutions containing 
organic solvents. Membrane filters are 
also used for air filtration 


Filters may be examined by ordinary 
light or by electron microscope. Re 
flected or transmitted light may be 
used. In microscopic examination by 
reflected light, S & S Black or Green 
Membrane Filters will prove helpful 
as contrasting background for white 
or slightly colored particles 

For air analysis S & S Bac-T-Flex 
Membrane Filters (maximum pore size 
1.0 #, average 0.5 #) may be used for 
qualitative and quantitative detection 
of dust particles, metal fumes, smokes, 
and micro-organisms. Particles col- 
lected are in unchanged condition on 
filter surface. Full information is given 
in the S & S Ultra Filter Data Kit. 


MAIL COUPON FOR DATA KIT 


Carl Schleicher & Schuell Co. 
543 Washington Street 
Keene, New Hompshire 


SEND FREE S$ & § Ultra Filter Data Kit 
Information on filters; apparatus Tables; data 
on resistance to acids and alkalis specifica 
tions; price list, 


(Name) ( Position ) 
(Company ) 


(Address) 


(City) (State) 
["] Also send S & S Analytical Filter Paper 
Data Kit. 











Custom- Mixed 
GEIGER COUNTER GASES 


The Matheson Co., Inc., produces com 
pressed gos mixtures to suit your most 


exacting specifications 


WE SPECIALIZE IN GEIGER COUNTER 
TUBE FILLING GASES OF ALL TYPES 


Gases available for immediate delivery include 
these Proportional and Geiger Counter Flow 
Gases 


PROPORTIONAL; 
10% Methane—90% Argon 
4% \sobvtane——96% Helium 


GEIGER 
0.95% \Isobutane—99.05 % Helium 
1.3% n-Butane—98.7% Helium 


Note: Cylinders in 4 different ——————-—— 
sizes are shipped against de 
posit and may be returned for 
full credit less small demurrage 
if held over 60 day The Complete Line 


EFFICIENT, DIRECT SERVICE ON of Matheson Gases, Gas Mixtures, Special Accessories, Pres 


GAs MIXTURES AVAILABLE sure Regulators, Valves and Flowmeters is described in our 
PROM EITHER OUR EAST RUTH 
erFoReD, N. J. OR JOLIET, tit 


seen! The MATHESON COMPANY, Inc. 


EAST RUTHERFORD, N. J. JOLIET, ILL. 


new Compressed Gas Catalog. Send for your copy today! 

















Genera] Electric 
USeS the 

oy eneral Mills 
Chanical Arm 


Mechanical Arm at Knolls Atomic Power Labora- 
tory, operated by General Electric Co. for the AEC. 


Remote handling of radioactive Continuously variable power 
materials is performed safely and and speed controls are easily mas- 
easily with the General Mills tered and eliminate many of the 
Mechanical Arm. restrictions found in hand-powered 

This versatile unit duplicates or position-controlled mechanisms. 
any motion of the human hand FULL DETAILS on the Mechanical 
and arm; it can assemble and dis Arm are yours for the asking. Write 
assemble complicated machines, to Dept, N-9, Mechanical Divi- 
lift as much as 750 pounds, handle — sion of General Mills, 1620 Central 
delicate objects. Ave., Minneapolis 13, Minn. 


MECHANICAL Division or General Mills. Ine. 
140 





Process industries. The work of 
Blaw-Knox in 17 process industries 
including nuclear energy and special 
development, is pictured in a new 20- 
mage catalog Chemical Plants Div 


Blaw-Knox Co., Pittsburg, Pa 


Portable ammeters and voltmeters. 
\ me catalog sheet lescribes and 


es specifications tor portabie, sei! 


ntained ammeter ind voltmeters 
wostron Instrument and Ele: 
Co., 151 Pasade ve., South 

wiena, Cal 
Visible grinding. Krochure de- 
scribes grinding method that permits 
operator to see through grinding 


1 p.—-Carl Hirschmann Co 
I Ave Manhasset, New 


Radiation shielding. Doors, win 
lov high-density concrete bricks 
lead bricks, isotope hoods, and lead 
containers are described in 1-page 
folder Ray Proof Corp., 513 W. 54 
St., New York 19, N. ¥ 


INDUSTRY NOTES 


P Nicholas E. Anton remains presi 
dent of the company as the Anton 
Electronic Laboratories, Inc., Brook- 
yn, N. Y. are acquired by the U. §S. 
Hoffman Machinery Corp., New 
York. 


P John Rothamel has joined the staff 
of Tracerlab’s New York office, which 
will now handle maintenance and 


service on the company’s instruments 


®Dalic Metachemical Ltd. of To 
ronto, Canada, has appointed Mar- 
lane Development Co., 153 b. 26 St 

New York, as a distributor for the 
Dalic Process of electroplating 


P Resistoflex Corp, producer of high 
temperature, high-pressure hose prod- 
ucts, has doubled its capacity by the 
occupancy of a new plant ind re 

earch facility at Roseland, N. J 


P Hart high pressure equipment 
manufactured in Holland, is now dis 
tributed in the United States, Alaska 
Hawaii and Puerto Rico by the Re- 
search and Instruments Div. of North 
American Phillips Co. 


William Waits, former! vith 
Phileo, has been appointed regional 
sales manager for NRD Instrument 
Company's new southeastern area 
with offices in Atlanta, Georgia 
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Hermon H. Rappaport, formerly 
engineering construction manager of 
fact onstruction for McDonald 
Brothers, has formed the Rappaport 
Construction Company with tempo- 
lquarters in Torrance, Cal 


Donald Q@. Kern has formed the 
D.Q. Associates, with offices at 7016 
Ku 1 Ave Cleveland 3, Ohio 

es in New York and Washing 
prominent 


and 


issociates are 
lds of 
ire techniques distillation 


nuclear engineering, 
fer, and thermodynamics 


pecializes in thermal-process 


P instrument Development Labora- 
pointed Fred H. Gerring 


relations, to 


tories 
custome! 


} | 
ral fies 


Gerring was 
advisor on. stz 

of missiles in the 
Aeronautics, Navy Department 


n Wa ngton Dc 


technical 


Bureau 


P William B. Johnson & Associates 
sales office 
126 Liberty 

to handle 


have tablished a new 
ul ervice facilities at 
St New York 6, N. Y 
the products as well as those 
of Radiation Counter Laboratories, 
Forma Scientific Co., Blue M. Elec- 
tric Co., and Landsverk Electrometer. 
The Martin Co., St. Louis, will 
handle national advertising and pub 
itions for NRD Instrument Co. 
Nuclear Consultants, Inc., both 

Lou These 


cent ” ili ad sons ol 


two firms re 
Nuclear 


Corporation of America, New York 


Sorensen & Co., 


( inulacturers Ol power 


Inc., Stamford 
sup- 
announce the 
op ng i ile office at 1548 N 
Hig ! Ave., Route No. 5, Holl 

Julian M. Polis is in 


the new office 


p ‘ regulator 


Zz. 4 


dreragd Minerals Co., Inc., is a new 
t ov mer yt af ol vy Sealy 
Vitro Corp. for production of 
rare earth and heavy mine 


monazits is meen as rutile 


and kyanite. Frank 


ian of the 


limenite, zircon 
F. Elliott 
PN ipp 
matic Controls 
Corp., Los Angeles, are 
Benjamin O. Hannesina, 
rer; Jay Borden, chief engineer; 
Garner, chief 


cl irl board 


ointments to the Auto- 
Div. of the Ferry 
as follows 
assistant 


James production 
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DO YOU HAVE 


A RADIOACTIVE 


WASTE DISPOSAL PROBLEM? 


Radiological 


Can Solve It 


Radiological Service Co. maintains a pick-up service for safely re- 


moving radioactive wastes. 
a convenient shipping service 
A.E.C. recommendations. 
Waste Disposal Service Performed Since 
WRITE FOR COMPLETE 


For isotope users beyond pick-up area 


is available. Service meets all 


1952 for Leading Labs Throughout U. §. 
DETAILS AND PRICES 


Kadiological har Company. ne. 


28-22A ASTORIA BLVD 


Dept A. 


LONG ISLAND CITY 2, N 











FOR 
REMOVAL 
OF 


“AIRPURE? 


RADIOACTIVE 
DUSTS 


The basis of filter efficiency is 
the accuracy of the test equip- 
ment. Our testing unit is peri- 
odically compared with govern- 
ment equipment, assuring air fil- 
ters of integrity. 





FILTERS 


No filter leaves our plant 
without passing rigid specifica- 
tions including 99.95%  eff- 
clency on porticle sizes of .3 
micron as measured by dicc- 
tylphthalate smoke machine. 








FLANDERS 








MOVING? 


If you are moving (or have 
moved), tell us about it, 
won't you? Your copies of 
NUCLEONICS will not fol- 
low you unless we have 
your new address imme- 
diately. Make sure you 
don’t miss a single impor- 
tant issue and help 
us make the correction as 
speedily as possible by 
giving us your old address, 
too 


NUCLEONICS 


Circulation Dept 


330 W. 42nd St., New York 36,N. Y. 











MILLS, ING. RIVERHEAD + WEW YORK 





SCINTILLATION PHOSPHORS 


p™— 
Ci 


Immediate delivery on standard size 
to 24 


Now available in 
optical blocks up 
to 400 Ib. weight 
and 24 inches di- 
ameter, for scin- 
tillation counting 
of nuclear parti- 
cles and quanta 
Pulse height 55% 
of anthracene 


rods from 1” diameter 


Also Available 


* Liquid Phosphor NE 202 
* Neutron sensitive liquid Scintilieters 
* Scintillation chemicals 


* Thin sheets of plastic phosphor NE 10! 
for cipha and beta counting and for 
a-ray intensification 


MARK VI-A Aerial Survey 
Scintillometer 


First In the fleld and unsurpassed for sens! 
tivity end reliability 


over 
n the 


We poy air shipping cherges on a 
seas orders of plastica to anywhere 
world 


NUCLEAR ENTERPRISES, LTD. 


1750 Pembina Highway 
WINNIPEG 9 CANADA + CABLE—NUCLEAR 
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TEMPERATURE 
AND HUMIDITY 
CHAMBERS 


Meets MIL Specs for Temperature and 
Humidity cycles with full programming 
including MIL-E-5272-A 

“FP” Series — Front Opening 

Range: —100° F. to + 300° F 

Humidity; 10% to 97 

Controllable above at 35° F. D. P 





ALTITUDE AND TEMPERATURE 
CABINETS 
Range: —125° F. to + 500° F 
Altitude: Up to 125,000 ft 


4, 8, 12, and 27 cv. ft. Standard Models Available — Immediate delivery 
Write for Gile Folder 


SUBSIDIARY OF CRAMPTON MFG. CO 


TEMPERATURE CABINETS 


Range: - 150° F. to + 500° F 


place India’s first power 





141 JEFFERSON ST., HOLLAND, MICH. 


MEMBER OF ENVIRONMENTAL EQUIPMENT INSTITUTE 


carcers in peaceful 
applications of atomic energy 


reactor sh welding 
engineer 


Epucation: B.S. in Engineering, Physics o1 
Applied Mathematics, EXPERIENCE: 3 yrs. of 
practical reactor shielding calculations. 
Duties: Analysis and calculations of neutron 


and gamma ray shi lding for reactor systems. 


ATOMICS 
INTERNATIONAL 


Fi 7 > Ym, 
AT 
“ +.) 
Z* by 
Clan 


Mr. G. W. Newton, Personnel Office, Dept. n, 
21600 Vanowen St 


Canoga Park, California 


indian Power Reactor 


>» been informed that a report 
February 1956 
ol N UCLEONIK - p. 15 to the 


ct that a decision has 


ippeared in the 


been taken to 
reactor at 


Ahmed ibad 


ippeared 

some time 
thout toundation 
on has been take 


H. J 


ernment of India 


BHABHA 
the Go 


Department of 


ecrelary to 


diomic Energy 


Hot” Shipment Containers 


Certain difficulties and hazards are 


encountered in unloading containers of 


ip to l-curie activity routinely received 


by the small and medium-sized radio 

otope laboratory from secondary sup 
rs and the AEC Isotope Div 

Che purpose of isotope container de 
vofold | rhe 

through the ordi 
without dis 


fill the 


essentiall t 
iterial must pas 
transit channels ister 
ontainer must 


num requirements of law 


mint 
Crenerally 
hipments fill these criteria. 
rd consideration, is occasionally 
looked it trouble 
ssembly ol the 

Div rea 


teps toward 


imple 
The 


aOrne Tal 


free and 
packing 
taken 
obviating ich 
But even they have not 
olved the difficulties 


Disassembly Difficulties 
Some common problems are 
Change of an established interior 
pack without notice or instruction. 
Besicle 


t! necessitates last-minute changes 


nullifying preparative work 
Container types that are hard to 

open remotely. Occasionally the 

lesigned Tor ease Of assel 


eration g 


Lack of detailed information on 
interior container design. ‘This is re 
ited to the first one, but incorporates 
ol a& series is opened 
The AEC includes 

jutine instruction 
Damaged or inadequate ‘‘special 


tools.’ Returnable luded devices 


ire often unusable because ol damage 


May, 1956 - NUCLEONICS 








POSITIVE 
PROTECTION 
with 
“NUCLEAD”’ 


Certified 99.99° Pure 


Nuclear Shielding* 


Lead Containers* 
Lead Bricks* 
Lead Sheets* 


“Cast to your specifications 


NOTHING PROTECTS 
LIKE NUCLEAD” 


Lead Products Since 1880 


Nuclead Inc. 
Cambridge, Mass. 
* 


Cambridge Smelting Co., Inc. 
Pacific St. 


Cambridge, Mass. 
* 

Lead Products Inc. 

Manchester, Conn. 








RESEARCH 
and 
CONSULTATION 


Radiation Safety 
Industrial Tracer Studies 
Stable Isotope Studies 
Radiation Effects 

Dos metry 


Waste Disposal 





Health Physics" Surveys 


Short Lived Isotopes 
and 


Long Lived Isotopes 


— IN STOCK — 





Isotopes Processed - - - 
- to your Specifications 


ATOMIC RESEARCH 


Laboratory 


717 Venice Bivd 
Angeles 34, Calif 











bees 
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Poor health-physics design for dis- 
assembly operctor. An example is 
the frequently encountered, unshielded 
threaded cap positioned within a well 
ontact over a 


shield in intimate 


source, which necessitates 12-15 360- 
deg turns for loosening. Unless very 
special remote equipment is available, 
the operator's hands are exposed. The 
small laboratory ordinari| innot pro- 
vide such device 

frequently found 
in lead shielding). Most 


have inadvertently lifted a hot con- 


Transit damage 
workers 
tainer out of its surrounding shield 
when removing a transit-damaged lead 
shield top. Some elding demands 


major repair prior to disassembly 
incidents re liting 


ot tn pred ted 


Such Irom poor 
shield design, cat 
Sterilized shipments. Combined 
sterile and health physics procedures 
complex in themselve offer knotty 
problems when compounded with poor 
container disasse! 
ously con- 


threaded 


Other point 
taminated contai 


issembles lacking M ing ¢ vices, et 


Recommendations 


Suggestions i moprovement are 
Standardized packing procedures 
lor step-wise act t ncrements 
Simplified container design for ease 
of unpacking and operator safety 
Use of simple locks (i.c., bayonet) 
elumination of threaded part particu 
larly right ove elded hot parts 
Foolproof and accident-proof pack 
held ae 


mantled or 


ing assembly “1 lead 
gn that will not be 
distorted in transit 
A small, nonreturnable lead core 
shield for returnable 


Elimination of the need for 


ntainer 
“special 
tools’’ or elaborate remote control for 
issemly nm the laborator 
A continuous system of inspection 
and repoir by the supplier of “return 


ible containge 


Noncorroding moving parts. 


It 


Pret 
s Department 
Vedical Keasearch 
Detroit Vichigan 


RADIATION and 
RADIOACTIVITY 


i aelalelialiemelile, Ter ti ell ibay 
surveys 

Oy-stlelamelilemacliliiallailels 
oh Mcelellohilelimels)elelaeii' 
folate mmielalitil-+ 

al t WO 


VhlLiPaehilels: 


[Melt velelielmelite| 


Health physics 

oliMm Aol -1amelael isle mmelile 
l eliotn) surveys 
PWelalatiiitiael: ele) elit fehilelane 
imelele Mela -t1 JA cehilels 
olellehilelsMeail-tilttia, 


Nuc lear geopnysi 


NUCLEAR 
BIOPHYSICS 
CORP. 








AVAILABLE NOW! 


All AEC 
Research & Development 
Non-classified Reports 


Listed in Nuclear Science Ab 


stracts and Report Announcement 








Bulletins 


Medicine 
Mineralogy, 
Physics 


Biology Chemistry 


Engineering 
Metallurgy & Ceramics 
& Mathematics 
CONVENIENT 
ECONOMICAL 
COMPLETE 


The entire AEC library 
Individual 


Separate 
categories reports 


Standing orders for future re 


leases 
Printed in full on 
MICROFORM 3° x 5 


(not microfilm or photostat) 


MICROFORM 
Diviston 
The Hitchcock Publishing Co 
1025 Connecticut Ave., N.W 
Washington 6, D. C 
Cable Hipubco 


cards 














E[LIOTT | 


Instrumentation 
FOR NUCLEAR ENERGY 








Micro-microammeter Type ND.I2 





Robust magnetic amplifiers for reliable service 


@ Designed for ionization 
measurement 


@ Six current ranges from 
10° amperes full scale 


I 


ELLIOTT BROTHERS (LONDON) LTD., CENTURY WORKS, LONDON, 5.6.13, ENGLAND 


ENGINE 














TUBE DESIGN & 

DEVELOPMENT 
MICROWAVI rUBES 
Magnetrons travel 
wave tubes klystrons 
reference cavitie and 
other devices 
PICKUP DEVICES 
Image orthicon, vidicon 
infra-red, X-ray image 
intensifier 
POWER TUBES: High 
power, feutllon counts 
or gas tubes 
CATHODE RAY TUBES 
Color and black-and 
white 


ne 





eo} 1S am do)! ) 
CAN MAKE THIS 
IMPORTANT 
DECISION 


current @ Accuracy within + 1% of full 


scale reading 


10” to @ Drift less than + 0.5% from day 
to day 


ull details from Nuclear Division 


ERS - PHYSICISTS 


Are YOU opening the doors, 
to a successful 


ELECTRONICS CAREER? 


Westinghouse Electronic Tube Divi 
sion, Elmira, N.Y., invites you to “open 
the door’ and become a member of the 
Westinghouse team, You'll have an op 
portunity to build your career to 
master challenging electronic de velop 
ment problems to be recognizea by 

ir colleagues 

Elmira is a friendly city of fine homes, churches, 
schools. A good place to raise your famil Near 
the famous Finger Lakes vacation-land 


OTHER TUBES: Includ induction heate vave 
ng ece ng and power guide apparatus, high-fre 
tube quency oscillation test 
units automats« re 
THERMIONIC EMIS ceiving tube test circuits 
SION ENGINEERING . 
For each of the above 
aforementioned fields 


MANUFACTURING 
ENGINEERING 
Microwave image orthi 

APPLICATION con receiving or color 
ENGINEERING TV tubes 
For each of th above - 
aforementioned fields Qt Al ITy CONTR L, 
ENGINEERS 
TEST & MFG. BQUIP 
MEN’ DESIGN For process capability 


Seasoning and test units trol 


studies and process con 


Phone R. M. Jarrett collect, or send resume to Dept. $17 


Westinghouse 


ELECTRONIC TUBE DIVISION ~ ELMIRA, N.Y 





NEWSMAKERS 


ALC appointed Bryan F. LaPlante special 


aseistant to the Creneral Manager in 


harge of AKC’s Congressional liaison 
succeeding Williom C. Wampler, resigned 


William M. Breazeale left Penn State to 
jon Babecor k & Wilcox'’s Atomic |] nergy 
Division B&W has also acquired Frank 
R. Ward, formerly technical assistant to 
the manager of the Large eact 

project at Westinghouse 


Henry C. Off, assistant 

CIVIAD power reactor branch ind 
Julius M. Simmons, assistant director of 
metallurgy at Argonne National Lab, 
have joined kbasco Services In is 


nuclear engineers 


General Electric has named Ralph OD. 
Bennett, former manager of the technical 
department at Knolls Atomic Power Lab 
to be manager of the Vallecitos Atomu 
Laboratory ws Gl is designating the 
new lab it building at Pleasanton 
Calif., near the new San Jose head 
quarters of its Atomic Power Equipment 
Department APED will have George 
White, former Vitro director and v-p, as 
general manager, replacing Vice Admiral 
Willard A. Kitts 3rd, who willdo an APED 
planning study. Lester Kornblith, Jr., 
becomes reactor supervisor of the boiling 
reactor project at Vallecitos Gk also 
placed R. L. Carlson in charge of surplus 
salvage, and scrap sale at Hanford, a $2 
million /yr operation 


The National Bureau of Standards has 
named Lewis M. Branscomb, acting chief 
to be chief of the atom phys s section 
ind James |, Hoffman to head the met 
illurgy division succeeding John G 
Thompson, retired 


Leonard Reiffel, on! recently named 
assistant manager, has now become 
manager of the physics research depart 
ment at Armour Research Foundation 


Syivania has named Donato z Bracco, 
with the company since 1947, as manager 


of ite chemistry laborator 


Atomics International NAA I el 
gaged Ralph M. Wefel, Los Angeles 
architect, to handle the archites 
development of Al foreign nu 


powerplant proposal 


Dovid Soxe is the new deputy manager of 
AKC’s Chicago Operations Office suc 
ceeding James T. Ramey, who becam« 
executive director of the Joint Committee 


on Atomic Energy 


William E. Barbour, president of Tracerlab 
moved up to board chairm in, and William 
O. Faxon is the new president 


James K. Pickard and Frederick H. Warren 
have set up a partnership in Washington 
to provide management and engineering 


consultant services 
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NUCLEAR CALENDAR : 
Hi-D 


LEAD GLASS WINDOWS 
IN CONCRETE WALLS 


Moy 15-16—Industrial Nuclear Tech- 
nology Conference (co-sponsored by 
Armour Research Foundation and 
NUCLEONICS The uses of radioac- 
tivity in industry and research 
Contact John Forewalter, ARF, 55 E 
33, Chieago, or NU, 330 W 42, 
NYC 36 

May 17-19—Annual meeting, Radiation 
Research Society, Chicago (Palmer 
House). Contact H 5S Kaplan, 
Radiobiology Dept., Stanford Uni- 
versity Hospitals, San Francisco 15, 

June 6-8-——American Nuclear Society, 2d 
annual meeting, Chicago (Palmer 
House). Contact Exec. Secy. ANS, 
Box 963, Oak Ridge, Tenn WIDE ANGLE 

June 11-23--Symposium on High Energy 
Physics (huropean Organization for 
Nuclear Research (CERN]), Geneva 
Novel features in design and tech- 


-~HILL 


niques of high-energy accelerators 
Contact CERN, Box 25, Geneva 15 
June 16-23-—Fifth World Power Confer- 
ence, Vienna. Development of power 
production and utilization, waste 
purification, international collabora- 
tion. Contact engineers’ Joint Coun- 


cil, 33 W 39, NYC 18 


Hi-D Leed Glass Windows in con- 
crete walls are dry, and hence are 
completely dependable. Where the 
viewing problem is mainly wide- 
angle vision, Hi-D Glass is fully com- 
petitive in price with zinc bromide. 


LARGER SIZES NOW AVAILABLE 


McGRAW 


- shh , 
whatever .<@ ei 


your 
publication needs... 


Equipment Manuals — Product Cata- 
logs ~ Handbooks — Training Aids -— 
Industrial Relations Literature — Pro- 
cedural Guides — Engineering 
Presentations — — — and any type of 
technical literature 


use our speciqlists in — — — 
WRITING . .. EDITING 
ILLUSTRATING . .. PRINTING 


McGRAW-HILL 


Technical Writing Service* 
330 West 42nd St., N.Y.C. 36 
LOngacre 4-3000 
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June 21—23-——Society of Nuclear Medi- 
cine, annual meeting, Salt Lake City 
Contact R. G. Moffat, 2656 Heather 
St., Vancouver 9, B. C 

June 25-26 National Conference, Ura- 
nium & the Atomic Industry (Atomic 
Industrial Forum and Denver Re 
search Institute Denver (Coamo 
polilan Hotel Contact D. J. Scherer, 
AIF, 260 Madison Ave., NYC 16, 

June 25—-27—Symposium, High Tempera 
ture: A Tool for the Future (Stanford 
Research Institute and University of 
California), Berkeley, Calif. Contact 
Nevin K. Hiester, SRI, Menlo Park, 
Calif 

June 25-29--Am. Soc. for Engineering 
Education, annual meeting, Ames, 
Iowa. Contact W. Leighton Collins, 
Univ. Illinois, Urbana, Ill 

July 2-7—International Nuclear Physics 
Congress, Amsterdam. High- and 
low-energy reactions. Contact Neth 
erlands Society of Physics, Bijlhou 
werstraat 6, Utrecht 

July 9-13—Conference on Radiation 
Chemistry (Gordon Research Con- 
ferences of the Am. Assn. for Advance- 
ment of Science), New Hampton 
School, New Hampton, N. H Chem 
ical utilization of nuclear energy 
kinetics of radical reactions; radi 
ation chemistry of aqueous systems, 
gases, and polymers. Two other 
Gordon Research meetings, both at 
Kimball Union Academy, Meriden, 
N. H., are June 25-29 on Nuclear 
Chemistry and July 2-6 on Chemistry 
and Physics of Isotopes. Contact 
W. G. Parks, University of Rhode 
Island, Kingston, R. I. 

July 22-28 —Kighth International Con- 
gress of Radiology Mexico City. 
Symposia on radiodiagnosis, radio- 
therapy, radiation physics, X-ray 
technology rachiotiology Contact 
José Noriega tox 21964, México 7, 


D. F 














Send for circular GS-4 


PENBERTHY 
INSTRUMENT CO. 


4001 om AVE SOUTH teaThUe © Wann 











Reactor Irradiation 


USING 


Pneumatic Tubes 


The Airmatic Systems 
with a long practical 
history of serving as 
“mechanical messen- 
gers” for industrial 
plants and hospitals are 
now available for use 
in providing fast, safe 
transit of materials 
within the core of a 
nuclear reactor for ir- 
radiation. The Airmatic 
Systems operate on vac- 
uum or a combination 
of vacuum and pres- 
sure. Power supplied by 
motor driven centrifu 
gal exhauster. Rabbits 
of fiber, magnesium or 
plastic handle any type 
of material. 


For further information, 
call or write: 


AIRMATIC 
SYSTEMS, INC. 














, || | ps... oy» EMPLOYMENT OPPORTUNITIES 
WH E R KE, j NATIONAL , The Advertisements in this section include all employment opportunities 


executive, management, technical, selling, office, skilled, manual, etc 


4 
: COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 


T O Bt Y Y Positions Wanted Selling Opportunities Wanted Employment Services 
/ wi ’ Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ——-RATES UNDISPLAYED 


Rates are per inch per insertion. Con- 
The advertising rate is $15.00 per inch for all $1.50 per line, minimum 3 lines. To figure 


| 

' . 

tract rates are based on the use of 6 or | advertising appearing on other than a con payment count 5 average words as a line. 
12 issues within the contract year, and tract basis, Contract rates quoted on request Position Wanted ads are + of above rate 

| as specified below | An advertising inch is measured j” vertically Box Numbers counts as | line 

on a column-—3 columns—W inches to a Discount of 10% if full payment is made in 


1 Time 6 Times 12 Times page advance for 4 consecutive insertions 
$21.75 20.25 18.75 Subject to Agency Commission Not subject to Agency Commission 
ae . . Send NEW ADS to Classified Advertising Division of NUCLEONICS, 330 W. 42nd St., N c 














PYREX® PLANCHETS 
for Counting Redicactivity 


Marking Area —4 ped Interior 
One inch diameter. Model 
mie eee Wanted: 2 SENIOR 
PACIFIC NUCLEAR 


000 Goery &. ten Frencsce 21, Cal Mechanical Engineers 


FOR WORK IN 

















THE MOST EXPERIENCED 
FILM BADGE SERVICE Nuclear Power Group 
ST. JOHN X-RAY LABORATORY 
CALIFON, NEW JERSEY 
Established 1925 


INTERESTING, ADVANCED WORK 
EXCELLENT LIVING CONDITIONS 





These are exceptional opportunities for men with an 
M.S. or Ph.D. in Mechanical Engineering. Some 
experience or training in reactor work is desirable 


A Good Habit but not essential 


This Where To Buy Section supplements other 
advertising in this issue with additional an OPENING “A” OPENING “B” 
nouncements of products and materials of 
a interest and appyensipe in the nuclear Responsibility for engi Responsibility for heat 


held. Make a habit of checking this page each 

ed neering design and anal transfer work and de 
ysis; work primarily sign; work largely theo 

theoretical but requires retical but requires 

good practical back sound practical ap 


SEARCHLIGHT ground proach 
SECTION Excellent salaries; stimulating atmosphere; progres 


ed Advertising sive policies; wonderful New England living; fine 
NiTiE schools, Please write today to William Robhba, 
Nuclear Power Group, Research 
Division 














we peoet 


PMENT SED of RESALE 


wei aagencn clbmaape ( Raytheon Manufacturing Co 
$1.50 a line. Minimum 3 lines : 





DISPLAYED RATE Waltham 54, Massachusetts 


$15.00 per inch Excellence in Electronics 











ADVERTISING INCH: jj” on one col 
uma, 3 columns—30 inches—to « page 





NEW ADVERTISEMENTS — 
Wk Todasemsiake te tte Oppo rtunities eeeeecee 
For men with theoretical background in NUCLEAR PHYSICS 


SOLA CONSTANT- To plan and perform standardized radiation measurements. Should have 
VOLTAGE M.Sc. and several years experience in instrumenting nuclear counting experi- 
TRANSFORMER ments. This is a permanent staff position with Sandia Corporation, a sub- 
Ends fluctuating line sidiary of the Western Electric Company, in Albuquerque, N.M. Please 
voltage! send resumé of education and experience to Staff Employment Section 565 


OVER 60% OFF... 

the factory price at a |-input 2,000 VA unit! And 

here's another bonus! This Air Forces 2,000 VA 

Overstock, Sola Cat. No, 30768, has 4 inputs! 90 eeeeeese8d 
125 V., 190-250 V., 60 cy. or 50 cy. Isolated sec 











ondary is constant 115.0 V. +1% from no load to 
full-load of 17.4 amp. So, if you choose, use it 
as @ 220:115 V. step-down. And slash $147.50 


off the factory |-input price! — . 

Brand new in original wood Albuquerque, New Mexico Vii 7 

box. 4 cu. ft. Ship 254 $97 50 9 qve, DOM LO7Y/ 

ids. F.0.B. Pasco, Wash, Only ° 
(EXPORTERS; Note choice of 50 cycles.) 


THE M. 8. COMPANY 
?. ©. Bex 1220-0 Beverly Hills, Collf 
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PHYSICIST 


NUCLEAR THEORY 


Reactor and Shield Development 
for Nuclear Flight 


d physicist we are looking 
th extraordinary position 
at home th major analog 
mputing installations as 
hioned paper, pencil 
n that unique qual 
make him a creative 
eckoned ith 


the use of the 
echniques of mathe 
pl cs and high speed com- 
machinery in the development 
fundamental neutron and 
ray physics technology of high 
ance reactors and shields of 
aircraft 4 Ph.D. in theo 
or applied mathematics 

sient is preferred 


mn neutron and gamma ray 
red, but interest, ability 
al are considered more 


results in the 
pen litera 


es at Cincinnati, Ohio and 
Idaho Falls, Idaho 


| Replies to Location You Prefer 
Ww. J. Kelly L. A. Munther 
P.O. Box 132 P.O. Box 535 
Cincinnati, O idaho Falls, idaho 


GENERAL QD ELECTRIC 





TECHNICAL RESEARCH GROUP 
entific organization with 

lities for several pro 

on REACTOR SHIELD 

Work for the aircraft 
propulsion project in 
ithematical analysis of 

ind gamma ittenua 

neering design and 

nd experimental stud 


ition effects on ma 


idditional responsi- 
nterests in electro 
theory, atomic and 


radar systems 


a tilable for 
physi ists ap 
clans, engineers 
metallurgists at 


esponsibility 


ages continued 


yr at local uni 


ted Plea ead 


tention of 


TECHNICAL RESEARCH GROUP 
17 Union Square West 

New York 3, New York 

WAtkins 44%63 
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EMPLOYMENT OPPORTUNITIES 


ee og Be 7 
PHYSICIST 


| OD 


Send complete resume 
and salary requirements 
to Mr. Walter A. Wecker, 
Personnel Division 


Admiral Corporation 
has a permanent position 
open for a physicist, experi- 
enced in measuring and evalu- 
ating reactor fields. Specific assign- 
ments involve the evaluation of nuclear 
radiation environments as a part of an 
extensive long range study of high level 
radiation effects on electronic components. 


If you have an advanced scholastic degree in 
physics with a background in solid state or chem- 
ical physics, you will qualify. Exceptional oppor- 
tunity for a career in nuclear physics including 
development of new materials. 
We offer a complete program of employee 
benefits including retirement plan, paid 
group insurance, and liberal vacation 


policy. 


See Admiral's equipment and facilities display at the NATIONAL 
CONFERENCE ON AERONAUTICAL ELECTRONICS. BOOTH NO. BA 
Biltmore Hotel, Dayton, Ohio on May 14, 15 and 16. Arrangement 
made for employment interviews at the Conference 


Admiral Corporation 


3800 W. Cortland St., Chicago 47, Ililinois 
147 





EMPLOYMENT OPPORTUNITIES 








High level NUCLEAR 
POSITION 


The rapidly expanding Nuclear Division of MARTIN 
has two outstanding opportunities for aggressive 
engineers prepared to step into high level super- 
visory positions 

CHIEF OF NUCLEAR ENGINEERING—responsible for 
all nuclear aspects of reactor program including 
nuclear analysis, shielding machine computations, 
and critical experiments 

CHIEF OF GENERAL ENGINEERING—responsible for 
all mechanical design, thermodynamics, secondary 
systems, and systems analysis for the reactor pro- 
gram. 


Please Contact 


J. J. Holley 


MARTIN 


Baltimore 3, Md. 


Replies will be handled in strictest 


confidence 








NUCLEAR PHYSICISTS 


A challenging position leading to responsibility for technical direction 
of a nuclear physics research group is available. Work on all aspects 
of applied nuclear technology is currently active and will require a 
man with broad interests and background. Projects will be associ- 


ated, in part, with our nuclear reactor facility and are being central- 


ized in new air-conditioned laboratories. Send resume to: 


J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 


10 West 35th St., Chicago 16, Illinois 








Manufacturers Representatives Wanted 


Well established West Coast instrument manufacturer wants young, aggresive organizations 
to handle specialized line of electronic instruments used in nuclear field, electronics manu 
facturing, research and wide range of industrial applications. Territories available include New 
York Tis Angeles, Ohio, Chicago areas. Send complete information: territories covered 
present products handled and qualifications to RW 1257 NUCLEONICS 

1125 W. 6 S., Les Angeles 17, Calif 











FOR RATES 
OR INFORMATION 


About Classified Advertising 


Contact 
The M Gra i= Hi// 
Office Nearest You. 


ATLANTA, 3 
1321 Rhodes-Heverty Bldg. 
WAlnut 5778 


W. KEARNS 


BOSTON, 16 
350 Park Squere 
HUbbard 2-7160 


J. SWEGER 


CHICAGO, 11 
530 No. Michigan Ave. 
MOhawk 4-5800 


W. HIGGENS 


CINCINNATI, 37 
1915 Rockingham Ave. 
REdwood 1-4537 


W. GARDNER 


CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 


Ww. 8. SULLIVAN 


DALLAS, 2 
Adolphus Tower Bldg., Main 
& Akard Sts. 
PRospect 5064 


G. JONES 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 


L. SEEGAR 


LOS ANGELES, 17 
1125 W. 6th St. 
MAdison 9351 


Cc. W. DYSINGER 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 


5. T. HENRY 

D. COSTER 

R. LAWLESS 
R. HATHAWAY 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 


E. MINGLE 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St. 
JEtferson 5-4867 


W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


8. C. ALCORN 
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EMPLOYMENT OPPORTUNITIES 


SENIOR POSITIONS 





ENGINEERS 


needed to do preliminary 


now open at 
Combustion Engineering’s 


analysis, design and develop- 

ment leading to the next 

generation of high-perform- 

ance nuclear power plants. 
* 

Please write to 


A. E. McLean 


ee NEW NUCLEAR ENGINEERING 
Studebaker-Packard Corp. AND DEVELOPMENT CENTER 


1580 E. Grand Blvd. At Combustion’s new Nuclear Center in Windsor 


Detroit 32, Michigan Connecticut, there are immediate openings for 
qualified 











ENGINEER—SCIENTIST 


Aeronautical Engineers 
Chemical Engineers 
Chemists 

Design Engineers 
Electrical Engineers 


Mechanical Engineers 
Metallurgists 

Naval Architects 
Nuclear Engineers 
Physicists 


Mathematicians Statisticians 


Nuclear Radiation Studies 


Structures Engineers 


for Application to 


You'll be in on the ground floor of a fascinating and 


Atomic Flight growing field — with a company that’s one of th 


: ; . world’s oldest and largest makers of power generation 
Ph. D. in Chemistry 
. , equipment. And in the nuclear power field, too, Com 
Physics or Metallurgy 
bustion is a leader. 
esting position is distinguished 
ts increased area of re Combustion is the third major contractor selected 

t € sortan 
th Puy + yer by AEC to design and build a submarine nuclear pro 

lay in the field o 


pulsion system — and will be the first company in the 
coordination of all country to complete such a contract using its own 
olf radiation 
just creative Taciities 
ed creative think At Windsor (only 8 miles from Hartford) you'll 
find CAREERS, not jobs — in a delightful area pro 


viding every facility for pleasant living. And you'll 


ctive interest in the 
rials and in the reason 
on effects, plus 8 to 
n the study of the find, also, unexcelled employee benefits — tuition re 
und gamma radiation 


imbursement plan for advanced study liberal 


retirement benefits hospitalization and major 


earch results im the ap 


pen litertaure is medical expense insurance life insurance 


If you're a citizen and are interested in a career in 
Openings in Cincinnati, Ohio 


und Idaho Falls, Idaho 
Replies to I ation You Prefer fidence to 


COMBUSTION ENGINEERING, INC. 


Reactor Development Division, Room 1021-3 
111 Eighth Avenue, New York, N.Y 
Phone: MUrray Hill 9-4600, Ext 720 


Nuclear Power — send a complete resume, in con 


Ww. J. Kewy L. A. Munruer 
P.O. Box 132 P.O. Box 535 
Cincinnati, O idaho Falls, idaho 


GENERAL GB ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 





Physicist or 
Engineer 


Analog 


40M purer 


Head 





g’ae looking for an individualist 
We'd like him to be of a 
high order of analytical ability 


und to have already become pro 

ficsent in computer programming in 
port of activities in the fields of 

heat transfer 

hydraulics, and mechanics. Alter that 

he will take the reins, and using 

his administrative abilities, shov 

that this is one position that is 

definitely fitted to the man 


eactor physic : 


If you have the 
looking ahead and are realistic 
enough to keep a staff looking 
thead right up there with you 
wn we ifvite you to rite in 


mon to keep on 


confidence to General Electric 
more than ever, people 
ou are creating the position 


continue to « th 


In writing, please include your « 
perience, age, academic background 
and technical references. Personal 
nterviews will be arranged with all 
elected candidates 


Mr. E. P. Gelbraith 


Technical Personnel Placement 


GENERAL @@ ELECTRIC 


Richland, Washington 








PERSONNEL MANAGERS 





LOOKING FOR ENGINEERS ... 


. TECHNICIANS? 


Write for free copy of 


“RESERVOIR OF ENGINEERS 
AND TECHNICAL MEN” 


The engineers and technicians 
you want to reach are gathered in 
convenient, 


compa t groups as 


this 16-page booklet points out. 


It keys the job titles these men 
hold to the McGraw-Hill publica 
tions they read for on-the-job in 
formation. It explains how you can 
channel, con 


make contact 


centrate your employment advertis- 
ing to just the men with the job 
qualifications you want with- 
out wasting advertising money for 
higher-priced space in publications 
with general circulation, in which 
you pay for perhaps 999 unquali- 
fied readers for every 1 who may 


meet your job requirements. 


Write for your free copy to; Classified Advertising Division 


McGRAW-HILL PUBLISHING COMPANY, INC., 330 W. 42nd ‘t., New York 36, N. Y. 





ELECTRONIC DESIGNER 


Development and design of industrial measure 
ment and contro! equipment for the continual 
process industries Unusual opportunities in a 
rapidly expanding firm and industry for personal 
growth through technical know how’ ond herd 
work. BSEE or MSEE required to 10 yeors 
experience Servo and feedback experience 


helpfu Send resume to 205 Chesapecke Ave 


Columbus 5, Ohio 


Si) ndustrial 
Wucleonics 











Stimulating Applied Research 
Radiation and Nucleonics 

Five positions open in new iding 
adiation laboratory for Ph.D.’s or equivalent 
in physics, physical chemi y, chemical eng 

f physical-orgamic chemistry. Must 
have nterest in nuclea held Please end 
resumes to: D K. H. Sun, Raptation anp 
N LABORATORY Westinghouse Ele 


neerog, an 


LEONICS 








tric Corporation, East Pittsburgh, Pennsylvania 





REPLIES (Box Ne Address to office nearest you 
NEW YORK; 330 W. 42nd St 6 
CHICAGO; 520 N. Michigan Ave. (11 
SAN FRANCISCO: 86 Post St. (4 


POSITION VACANT 


Ph.D. nuclear physics 


university laboratories 


experience able to contact 
government an ndustry 
international organizations, et« for distribution of 


P-1406, Nucleonics 


important foreign equipment 


POSITIONS WANTED 


Chem, Engr. age 3) sales backer« 


ciation with firm in nuclear held 


Conn. area. PW-1375, Nucleoni 


und des 


Physicist-Physician. Do you design machine hose 
performance is limited by human anatomy, physi 
ology, or biochemistry If so, I should like to help 
you overcome some of those limitations | am a 
combination physician-physical scientist. I have an 
AB with a mathematics-physics major and an MD 
| can translate the facts of human biology into 
language the engineer or physical scientist can un 
derstand, | should like to help your engineers to 
machines to take fuller advantage of 
of man Available Jul 


design their 
the complex characteristic 


l PW-149 Nucleon 
SELLING OPPORTUNITY WANTED 


Mig Agent Nuclear equipment, indust 
atu Worth contacting if you need 


RA-1431, Nucleoni« 


elp in Calif 





NEED ENGINEERS 


an “Engineers Wanted” ad 
vertisement in this ERMPLOYMEN' 
OPPORTUNITIES 


ection. It ar 


inexpen lime a ’ meth d 
electin 
engines 
indu try The sele 
NUCLEONICS offer 


choose 


ition of 
yo an opportunity tf 
De t qualified men aval 


out the industry 
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One of the six Corning Radiation Shielding Windows at the Battelle 


Memorial Institute's new hot-cell lab, photogrophed during construction 


How scientists see into the new hot-cell 


lab at Battelle Memorial Institute 


Workers at Battelle Memorial Insti 
tute’s hot-cell lab can watch hot-side 
happenings in safety and with clear 
visibility. 

Around the hot cell are six Corning 
Radiation Shields, Each shield is a com 
bination of layers of two kinds of glass 
In shielding protection 
equals ferro-phosphorus concrete with 


each window 


a density of 300 Ibs. per cubic foot 
You can obtain Corning Radiation 
Shielding Windows in standard or cus- 
tom-built specifications. Shielding pro 
tection can be increased or decreased 
according to your requirements by us 
ing layers of 3.3 and 6.2 density glasses 
The glass is clear, free of vision-dis 
turbing imperfections and is non 
browning. Assembled windows come 
in a cast-iron case, ready for wall 


mounting, 


lo learn more about styles and spe- 
cifications, write, wire or phone the 
Plant Equipment Sales Department, 
Corning Glass Works, Corning, N. Y. 


Available shielding glasses 
Corning Code 8365—Nonbrowning 


lime glass. Density: 2.7 gm. per c.c 


Refractive index: 1.52 


Corning Code 8362—Nonbrowning 
lead glass. Density: 3.3 gm. per c.c 
equals dense concrete for shielding. 
Refractive index: 1.59 

Corning Code 8363—Special high- 
lead glass. Density: 6.2 gm. per c.c 
equals iron’s shielding protection, Re- 
fractive index: 1.98, 


These glasses have been installed in 
windows with a total glass path exceed- 


ing 200 density inches. 


Technical Products Division 


wy CORNING GLASS WORKS 


16-5 Crystal Street, Corning, New York 
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Survey meter 


e Complete single 
scale coverage 

e@ Hi-visibility, 
quick-read meter 

e Long battery life 
with external meter 
read check 





Single logarithmic scale of Model 414 provides complete radiation 
measurement from 3.0 to 3,000 mr/hr. Eliminates scale switching and 
errors in scale selection. Detects X-ray, gamma, and beta radiation with 
an accuracy of +20% at any scale point. Time constant of the Model 


Complete 114 varies inversely with radiation intensity. This feature reduces 
a) 


specifications reading time, to minimize exposure of personnel when in fields of high 
available intensity radiation 


upon request, 


» New, unique one tube circuit design (Pat. app. for) achieves unexcelled 
reliability high accuracy ... minimum maintenance reduced 
operating cost. Self-contained battery power supply has extremely long 
life (filament batteries approx. 1,000 hrs., B+ battery approx 
3,000 hrs., chamber batteries shelf life) internal calibration 
SALES REPRESENTATIVES standard permits instrument calibration without radiation source 
ATOMIC ASSOCIATES, INC. — New York, N. Y. ( ht li) k | ( ' ' | On 
Boston 73. Mass Philadelphia %6, Po ontrolts mciude calibration not post footh eontta witeh { 
W. A. BROWN & ASSOCIATES — Alexandria, Va Filament Check, B Check, Chamber Voltage Check, Calibration 
Brench Offices throughout Southeastern U.S . 
KITTLESON COMPANY — Los Angeles 46, Calif Read). Simplified operation and light weight make the Model 414 ideal 
Son Francisco, Calif. — Albuquerque, N. M. 
RON MERRITT COMPANY Seattle, Wash 
PACKARD INSTRUMENT CO. — LoGronge. III. tions ask for Bulletin 414-1 
H. €. RANSFORD CO. — Pittsburgh 19, Pa. 
CANADIAN MARCONI CO. — Montreal — Toronto — 
Winnipeg — Vancouver — Halifax 
OVERSEAS — Australia, Belgium, Denmark, Fronce . . 
india, tevath, Weby. Sapam, Vartan, Reelin. e Radioactit ity Measureme nt Instrume ntalion 
Switzerland ‘ @ Klectronic Cou nting and Control Equtpme nt 


t= AT O ITC Barttemantrel COMPANY 
ii 84 MASSACHUSETTS AVENUE, CAMBRIDGE, MASS. 


for nuclear, medical and industrial laboratories. kor complete specifica 





for accuracy, 
versatility, 


* 
Precision Class 15 Line of FlectroniK instruments. Calibrated V1Ce€ 
i uracy 15°) of span. Complete selection of many types 
indicating and recording models, including electric and 


pneumatic controllers of most advanced type and multi 


point monitoring or recording of 2 to 400 points 


-ee Let your application decide 
which Honeywell instrument 


its your needs 


No need to “shop around” for instrumentation 
to fit your temperature measurement or control 
problem. From the Honeywell line—the most 
complete and diversified in the industry—you 
can be sure of getting exactly what your appli- 
cation requires. 


’ Your local Honeywell engineer will be glad to 
consult on your requirements. Call him today... 


Special Class 14 Line « RlectrontK instruments. Calibrated he’s as near as your phone. 
accuras ) of span. Priced lower than the Precision line 


Strip chart and circular chart instruments, circular scale indi MINNEAPOLIS-HONEYWELL REGULATOR Co., 
cating controllers. With various types of electric control Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Tor- 


onto 17, Ontario 


Honeywell 


’ . f 
Millivoltmeter Instruments. Dependable, accurate service at low ut WE Coiti + 


cost. Plug-in unit design speeds servicing. Pyr-O-Vane con 
trollers, in either horizontal or vertical case, offer snap-actior 


time-proportioning electric control 





